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| Eaaennetag orthodontists have requested the Canadian Dental Association 
to create a lectureship known as The George Wellington Grieve Memorial 
Lecture. The Association’s Board of Governors has given approval to this 
request. A Grieve Memorial Lectureship Fund will be the means of support for 
this undertaking, and is to be raised through voluntary gifts from members and 
from any others who may wish to give. 

Dr. Grieve was an outstanding orthodontist within the Great Lakes Society 
of Orthodontists and the American Association of Orthodontists. There may be 
many among us who would like to contribute to that fund. In addition to 
individual participation, I respectfully recommend for your approval that 
support be offered from the Treasury of our Society, however small it might 
have to be. 

On behalf of the orthodontists of Detroit and Michigan, I wish to say it 
has been a real pleasure to aid in the preparations for your visit here. The 
women are accorded a special weleome. Their presence helps create a fraterniza- 
tion among us which heightens the general spirit of our annual gatherings. 

Like two presidents before me, I have had the valuable help of Scott Holmes, 
our Secretary. Seasoned by experience, cooperative by nature, and holding a 
high sense of duty to his job and profession, he has been a most appreciated 
assistant. To him I express my personal thanks and the gratitude of the 
Society for such distinguished service. 

Early in the year, a meeting of local members was held in Detroit to dis- 
cuss preliminary plans for this meeting. Our Program Chairman, Robert 
MacConkey, came from Rochester, N. Y., and H. L. Shehan drove from 
Jackson, Mich. The eagerness to cooperate among all those present has persisted 
throughout and is of such warm sentimental value to me as to make being 
president a rich experience for which I am deeply grateful. 
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Similarly our elected committees and members without office have shown 
such a tolerant and helpful attitude as to leave no doubt of the value and 
importance placed on membership in this organization. 

Chairman Robert MacConkey has arranged a very fine program. He was 
considerably worried about assigning most of our budget allotment to the 
scientific aspect. However, he proceeded on my advice that our dues were 
mainly for that purpose and that such items as entertainment would be absorbed 
by admission charges. 

I do not believe we have overspent. If it turns out that we have, we might 
find a past year in which we underspent and thus supply our new budget com- 
mittee, should the amendment providing for it be adopted, with a cost range by 
which it might be guided in its future deliberations. 

When the Committee on Constitution and Bylaws makes its report, you 
will be called upon to make a decision relative to requirements for both active 
and associate membership in the Great Lakes Society of Orthodontists. The 
issue deserves studied consideration. Accordingly, I should like to recall for 
you some important facts stemming out of the traditional and appropriate 
interest our profession has had in training of orthodontists. 

The early part of this century, the era of Angle, was characterized by the 
rise of proprietary schools for orthodontic training and preceptorships. Fol- 
lowing the year 1920, universities such as Columbia, Michigan, and Illinois 
offered courses in orthodontics at a postgraduate or graduate level, ushering 
in a new phase in which proprietary schools declined, preceptorships flourished 
to their peak, then mildly subsided. Now, at the beginning of this the sixth 
decade of the century, it appears we are going into a new period during which 
preceptorships may disappear as a substitute training means, leaving all train- 
ing for our specialty to graduate or postgraduate departments of approved 
schools of dentistry, with our so-called ‘‘short courses’’ retained, possibly, as 


continuation or refresher courses after postgraduate or graduate training. 


Growth in graduate training is demonstrated by the study of Henry Klein, 
Dental Public Health Administrator, United States Public Health Service, who 
surveyed the problem in 1948. He reported that among the orthodontists who 
received their D.D.S. degrees from the years 1907 through 1911, only 6.3 per 
cent of them had subsequent graduate training in orthodontics. This figure 
jumped to 61.3 per cent reporting University graduate training among ortho- 
dontists who had received their D.D.S. degrees from the year 1927 to 1936. Of 
the number of orthodontists graduating between 1937 and 1941, just before the 
war, 58.7 per cent had such training. 

Thus, of recent years, there has been a decided tendency for those who 
wish to become orthodontists to seek their training in graduate departments 
of schools of dentistry. To meet this trend the number of universities offering 
graduate or postgraduate training in orthodonties has increased to approxi- 
mately twenty-two spread over sixteen states. 

Within the realm of the Great Lakes Society of Orthodontists, consisting 
of Michigan, Ohio, Indiana, Pennsylvania west of the Allegheny Mountains, 
and the Province of Ontario in the Dominion of Canada, are more than 25 
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per cent of the dental colleges in the United States which offer orthodontic 
training at a graduate or postgraduate level. Michigan has one, the University 
of Michigan ; Indiana, one, the University of Indiana; Ohio has two, Ohio State 
University and Western Reserve University ; Pennsylvania has two, the Univer- 
sity of Pennsylvania and the University of Pittsburgh. 

Along with the trend to University graduate and postgraduate training 
there is still important adherence to the value of preceptorship training. In his 
article ‘‘Orthodonties and Orthodontists’’ published in the JourNaL in Febru- 
ary, 1950, Andrew Francis Jackson said: ‘‘There is actually only one place, 
and that one so superior to any other that there is no point of comparison, where 
the invaluable clinical experience so essential to successful practice may really be 
obtained. That is in a fairly lengthy association with some thoroughly experi- 
enced and successful practitioner. 

‘‘The opportunities for this kind of training are, unfortunately, few and 
open only to very carefully selected individuals. The only other places are the 
postgraduate schools. Even in the best conducted postgraduate clinies only a 


comparatively insignificant amount of personal clinical experience is possible, 
and that only over entirely inadequate lengths of time and very unfavorable 


circumstances. 

There is no doubt that we have succeeded in drawing a rough plan for 
training in orthodontics. Nevertheless, much remains to be done. 

In his thesis recommended for publication, and written expressly for the 
American Board of Orthodontics in fulfillment of partial requirement for cer- 
tification, John W. Ross said: ‘‘The problem of adequate education necessary 
for the practice of Orthodontics has been a subject debated and discussed for 
many years, and at the present time the entire question is in confusion.”’ 

An article in the July, 1949, issue of the JourNAL entitled ‘‘Orthodontic 
Education Within the Scheme of Dental Education,’’ by M. Albert Munblatt 
said : 

‘“‘The history of the specialty of orthodontics is replete with examples of 
(that) misunderstanding, and we are no nearer an improvement of the situation 
than we were in the early days of Angle. We may have accumulated more 
knowledge and greater experience and progressed in laying a scientific founda- 
tion for the specialty of orthodontics, but we are still confused as to the prin- 
ciples of practice and the policy of teaching both as a specialty and as a 
necessary integral part of the profession of dentistry. 

‘*Yet progress has been made. Proprietary schools with their short courses 
have been exposed for their inadequacies, and their organization has been so 
discouraged that they hardly exist today. Recognized dental schools have 
inaugurated longer courses in the specialty ; serious attempts have been made to 
improve the quality of education, but the confusion today is greater than ever.’’ 

The President’s Address of Lowrie Porter in 1949 was a fine, noteworthy 
contribution toward a reduction of this confusion. Noting that each constituent 
society of the A.A.O. had different rules of eligibility for membership from each 
other, he made a studied effort to establish standard regulations for all. The 
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exact substance of these regulations is in the amendments upon which we shall 
vote presently. 

Dr. Porter recognized that his proposed rules of eligibility would make it 
necessary for some constituent societies to raise their requirements, while in 
others, like the Great Lakes Society, they would have to be reduced to meet the 
standard. He admitted that the rules as proposed did not meet the ultimate 
objective and reflected upon the necessity for moving toward the top of the 
ladder step by step instead of arriving there by one quick leap. 

About three years ago certain changes made in the Great Lakes Consti- 
tution and Bylaws involved the provision that as of January, 1950, only those 
applicants would qualify who had successfully completed a course of instruction 
in the graduate or postgraduate department of an approved school of dentistry. 
That is the provision for membership as it now exists in our Constitution and 
Bylaws. The proposed amendment upon which you will vote today reverts 
generally to what was accepted prior to January, 1950, and once again accepts 
as a substitute for graduate or postgraduate training that which might be gained 
from preceptorships and other sources such as informal short courses. 

As the Great Lakes Constitution and Bylaws now read, approximately eight 
of the sixteen applicants’ applications on hand meet our requirements and eight 
do not, the latter containing two whose training is questionable under any set 
of rules. 

If we relax our standards by approving the amendment, twelve to fourteen 
of the sixteen meet the requirements, if considered liberally, while two do not. 

It has been traditional within this constituent to ally ourselves with the 
vanguard of any movement to improve orthodontic training in so far as it 
might be affected by membership eligibility requirements. You must decide 
whether we can help the area of the Great Lakes Society and the A.A.O. attain 
their objectives the more by reverse or forward action. 

Whether the amendment passes or not I suggest the creation of a standing 
committee, carefully appointed by the Executive Committee of this Society, 
to be known as the Committee on Education. Should the amendment pass, one 
function of the Committee would be to keep us focused upon our proper ob- 
jectives in membership. Other functions will be referred to in a moment. 
Should the amendment be rejected this proposed Committee is to be so ordered 
as to watch carefully the effect upon this Society and the A.A.O. of our high 
requirements, recently in effect. 

Other functions of the Committee on Education would be to cooperate with 
similar committees within the A.A.O. and with the Committee on Dental Edu- 
cation of the A.D.A. 

There is a tremendous issue I should like to direct to your attention in 
concluding this message. It deals with the possible expanding demands for 
orthodontic service. That the demand will increase is indicated by: 


a. Growing appreciation of our services through publie education programs 
and acknowledgment of our accomplishments based upon continued progress 
in science. 
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b. Anticipated increases in our population. 

e. At least remnant perpetuation of changes in doctrines of economics that 
may have entrenched themselves during the past twenty years. 

d. ‘‘Snowballing’’ effect of continued Federal and State interest in pro- 
grams dealing with the welfare of children. 


This issue has certain implications such as: 


1. The need for greater and greater numbers of orthodontists. 
2. Handling of a greater bulk of our people through simplification of ortho- 
dontice procedures, so that, where indicated, adequate, if not ideal, service may 


be rendered. 
3. Protection of the publie by resistance to the socialization of our specialty. 
With these and related things we should be highly concerned. I, therefore, 
submit to you for consideration the advisability of establishing a standing Com- 
mittee on Public Health. 
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APPLICATION OF CEPHALOMETRIC APPRAISALS TO 
ORTHODONTIC DIAGNOSIS AND TREATMENT 


L. B. Hieiey, B.A., D.D.S., M.S., Iowa Crry, Iowa 


PPROXIMATELY twenty years ago I asked Dr. B. Holly Broadbent what 

diagnostic aid he would prefer if he had only one choice. His answer was 
the cephalometric roentgenogram. I am sure his answer would be the same 
today. At that time cephalometrics was being used primarily to accumulate 
data from longitudinal studies for the establishment of normal growth patterns 
of the face and dentition. Soon cephalometries was being employed in diag- 
nosis, treatment planning, and in determining changes produced by treatment. 
The impact of such material gathered and analyzed during the intervening 
years has been evidenced by the change in orthodontic diagnostic and treatment 
philosophies. 

For convenience in this paper the term cephalogram will be used to denote 
any cephalometric roentgenogram, profilogram to denote a profile cephalometric 
roentgenogram, while frontal cephalogram will be used to denote a postero- 
anterior cephalometric roentgenogram. 

Possibly the first requisite for the orthodontist who wants to become familiar 
with the use of the cephalogram is a good understanding of head anatomy, par- 
ticularly as it appears in shadow form in this oriented type of roentgenogram. 
Unlike a photograph which shows the outer molding or shape of the skull 
bones, the cephalogram frequently makes them appear to be sectioned sagitally. 
The mandible, for example, as seen in the profilogram, looks in some respects 
like the lingual photograph of this bone sectioned in the midsagittal plane (Figs. 
This is also true of the alveolar and hard palate portions of the 
maxillary bone. The zygomatic bones which include portions of the bony orbits 
also are portrayed as though sectioned sagittally but, since they are not in the 
midline, two partially superimposed shadows appear, especially if the skull 
approaches bilateral symmetry. If the two sides of the skull are not bilaterally 
symmetrical, the shadows of such bones as the zygomas may superimpose more 
exactly or less so depending upon the type and degree of asymmetry as well as 
the relation of the particular portion of the bone to the film and to the mid- 
central ray of the roentgenographic machine. For example, in a symmetrical 
skull, the shadow of the cortical bony outline of the zygoma of the side farthest 
from the film will be cast in front of the shadow of the one closest to the film. 
This is because this bone is anterior to the mideentral ray which passes through 
the center of the ear rods. Of course, all rays except the midcentral one diverge 
as they emerge from the target and thus strike the various structures of the 


Presented at the meeting of the Great Lakes Society of Orthodontists, Detroit, Mich., 
1950. 
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ORTHODONTIC DIAGNOSIS AND TREATMENT 


Lingual photograph of a mandible sectioned in the midsagittal plane. 


Fig. 2.—Profilogram. The mandible appears similar to the lingual photograph of this 
bone sectioned in the midsagittal plane. Two superimposed shadows of the zygomas appear, 
and two lower and posterior borders of the mandible are evident. 
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head at a slight slant. Naturally the slanting rays that produce the shadow of 
an object farther from the film will have more distance to travel and will there- 
fore cast the shadow farther in the direction of their slant than will those having 
less distance to go. The rule is that in a profilogram the shadow of any struc- 
ture or point on the side of the skull away from the film is east in the direction 
of its radius toward the periphery of a greater circle than is the shadow of the 
corresponding structure or point on the side of the skull nearest the film. 

As another example, in a symmetrical skull, the mandible, which is below 
and in front of the midcentral ray, ordinarily has two lines indicating its lower 
border, the lower of which is the shadow of the border away from the film, and 
it also has two lines indicating its posterior border, the more anterior one being 
the shadow of the side away from the film. Ordinarily the posterior borders 
of the rami cross in the region of the gonial angle. This is illustrated in the 
profilogram of the skull in Fig. 2 in which a fine wire outlines the side closest 
to the film and a larger wire the side away from it. Among other things of 
interest in a profilogram is the darker funnel-shaped shadow of the nares, nasal 
and oral pharynx, the pharyngeal portion of which passes vertically across the 
rami, making the bone of this area appear less dense and in some instances so 
much so that the condyles seem to be severed from the rami (Fig. 6). 

After ability to read cephalograms has been acquired, the next most impor- 
tant need is to have some standards of form and size of the skull with which the 
cephalogram of a given individual may be compared. If it could be shown that 


there is only one skull type that is considered normal, any individual’s cephalo- 
gram that deviated sufficiently from one of such a skull would indicate a 
deformity. The problem is not quite that simple since many believe that more 
than one type of skull and especially of dentofacial complex are normal. Never- 
theless, if the patient’s type could be decided upon, standards of that type could 
be used for comparison of his cephalogram. 


Those orthodontists who in a direct appraisal of a patient prefer to compare 
mentally angular relationships and the size of parts with what they consider 
normal might start using cephalograms in a similar manner, the advantage 
being that many of these relationships, especially of the facial skeletal pattern 
and of the dentures and soft tissues to it, are much more apparent than in 
direct examination of the patient or his photograph. In addition the original 
cephalogram serves as a record of the condition found at that time and may be 
easily filed and referred to as often as desired. 

Those who wish to employ standards will find that many individual ones 
have been made available through the studies of numerous investigators.’ *» * * 5 
Certain compiled and therefore more comprehensive standards are also obtain- 
able, as for example the Broadbent-Bolton standards,® the angular measure- 
ments of Downs,’ and the linear ones of Wylie.* 

At present our group is attempting to develop standards for boys and girls 
of various ages based on a correlation of size and angular relationships. Just 
what will finally be derived will depend on the results of analysis of the 
records accumulated in our facial growth study. It is hoped that standards 
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consisting of certain usable angular relationships and linear dimensions for a 


given age and sex can be printed on transparent film which can then be super- 
imposed on the profilogram or its tracing for comparison. Fig. 3 is a photo- 
graph of a sample transparency derived from the profilogram of a boy who 
possessed average measurements and angular relationships for the 7-year 
group. Fig. 4 shows the transparency superimposed on his profilogram. For 
diagnostic purposes this standard transparency could be superimposed over the 
profilogram or its tracing of 7-year-old boys having dentofacial deformities. 


A sample transparency for use in evaluating dentofacial deformity. 


A sample transparency superimposed over the tracing of the profilogram of the 7 
year-old boy from which it was produced. 


Transparencies could be based upon average angular or linear measurements. 
If, however, a correlation is found to exist between such a measurement as 
nasion to center of sella and important angular relationships of the dentofacial 
complex, it may be more reasonable to select a standard transparency having 
the same sella-nasion measurement as the individual’s profilogram. Such 
transparencies could serve for a quick estimate of the degree of deformity as 
well as for accurate measurement. Just what planes, angles, and dimensions 
will eventually be included in the transparency will be decided after their value 
is determined. 


| 
\ 
we 
Fig. 3.— 
5 
// 
| 
Poe 
| 


% 


we 


248 L. B. HIGLEY 


There are several ways the profilogram may be employed to diagnose 
whether apparent mandibular overdevelopment or deficiency is due, partially at 
least, to malposition rather than discrepancy in the size of this bone. One 
method is based on the finding that the menton or chin point moves upward and 
slightly forward in closing from rest to centric position.* If the menton moves 
forward too much, mesial malposition is indicated, while if it does not move 
forward at all, or actually moves back, distal malposition is expected. It may 
be difficult to detect slight abnormal menton movement by direct observation of 
the patient, but the cephalogram records them accurately. In this proceedure 
a small lead shot is bound with Seotch tape over the integument covering the 
bony chin point, the patient is positioned for a profilogram, and the film is 
exposed somewhat less than the usual time while the mandible is in rest position. 
The mandible is then closed to the patient’s centric and the film exposed another 
equa’ amount. The change in position of the lead shot in the two exposures 
should register the path of movement of the menton and, therefore, that of the 
mandible. If it is feared that the soft tissues might not move in exactly the 
manner of the bony chin point, two separate profilograms can be taken, one with 
the mandible in the rest position and the other in centric. The processed rest 
film can then be placed over the centric one with the mandibles superimposed 
and both films pierced with a sharp pin at the bony chin point. The upper rest 
film is then reoriented until the superstructures of the skull of the two films 
superimpose and the pin is inserted into the upper or rest film, and again 
through the centric film. The change in position of the two pinholes in the 
centric film will indicate the movement of the bony chin point and, therefore, the 
mandible. Incidentally, if mesial or distal malposition of the mandible is 
indicated, it is usually due to tooth interference, but it must be remembered that, 
although this may have been the original cause, the abnormal muscular closing 
pattern may persist long after the interference has been removed. In such eases 
determination of the condyle position would be helpful. 

The profilogram may be employed to indicate mesial or distal malposition 
of the mandible by registering the position of the mandibular condyle in the 
rest and centric positions. To do this three profilograms are needed, one with 
the mandible open far enough to expose the condyle, one with the mandible at 
rest, and another with it in centric. In the latter two, the condyle is usually 
hidden by osseous superstructures. A tracing is made of the mandible with the 
exposed condyle and is superimposed over the mandible of first the rest and then 
the centric film. While the tracing is over each film, a sharp pin is used to 
pierce the center of the condyle tracing as well as the underlying film. The 
position of the pinholes relative to the skull anatomy will indicate whether the 
condyle changed position as the mandible closed from rest to centric. The 
validity of this test depends upon a previous experimental finding that in 
profilograms the mandibles in wide open and rest or centric positions would 
exactly superimpose. If it is found that as the condyle moves slightly upward 
from rest to centric it also moves very much forward or backward, respective 
mesial or distal malposition of the mandible would be indicated. This test would 
be most valid if, as Thompson'® contended, ‘‘The normal movement of the man- 
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dible from rest to centric is similar to a hinge action with the axis located in the 
vicinity of the condyle, which structure has slight, if any, bodily movement.’’ 
Our own study® showed that the condyle always moves upward and backward 
in normal closure from rest to centric, although both movements are usually 
comparatively slight. Therefore, the test would still be valid if the condyle 
movement from rest to centric was of more than slight degree. Of course, 
actual oriented condyle roentgenograms can be used to determine movement of 
this structure from rest to centric position of the mandible." 

Abnormal lateral swing of the mandible can be registered in the frontal 
cephalogram by using the lead shot over the chin point while exposing the same 
film with the mandible at rest, in centric, and wide open. As is known, if the 
mandible swings to one side in closing, it may be due to tooth interference or to 
an abnormal condition of the temporomandibular joint on that side. If due to 
tooth interference, in opening from centric the chin point usually swings back 
to the midline and remains there as further opening occurs, while if due to 
joint abnormality, the chin point moves farther off the midline in the direction 
of the affected joint as opening increases. The change in position of the lead 
shot in the cephalogram will indicate the movement of the chin point and, 
therefore, the mandible. 

The cephalogram offers the best known means of determining the position 
and inclination of the teeth in relation to the various anatomical structures and 
planes of the skull. This is particularly true of the incisors and so becomes 
quite important to those orthodontists who attach considerable diagnostic 
significance to the inclination of the mandibular incisors. Without the use of 
the cephalogram it might be assumed that the inclination of these incisors, with 
respect to the mandibular base plane, would be the same as that formed with 
the occlusal plane of the denture or other planes of the head. In a well-propor- 
tioned skull of the straight line profile type, this is true, with the incisor in- 
clination approaching close to a right angle relationship with the sella-nasion, 
Frankfort, occlusal, and mandibular base planes (Fig. 5). However, in the 
cephalogram shown in Fig. 6 the long axes of the mandibular incisors are 
approximately at right angles to the mandibular base plane but form a com- 
paratively acute angle with the occlusal, Frankfort, and sella-nasion planes. 
The reason this individual’s incisors appear so procumbent is because the gonial 
angle is so obtuse. Incidentally, the question may arise whether such incisors 
‘an be tipped lingually to reduce their prognathic and procumbent appearance. 
Although this would cause them to incline at an acute angle with the mandibular 
plane, the inclination would not be greater than is often found in certain cases 
of mandibular prognathism in which these incisors seem stable. 

Perhaps in diagnosis and treatment planning the position of the mandibular 
incisors is as important as their inclination. In well-proportioned skulls these 
incisors are vertical and from 7 to 8 mm. posterior to a plane tangent to the 


menton or chin point and at right angles to the mandibular base plane.’* In 


some individuals, however, these mandibular incisors are vertical but 2 mm. 
anterior to the menton plane, while in others they are as much as 19 mm. 
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Fig. 5. 


Fig. 6. 


Fig. 5.—In this profilogram of a well-proportioned skull the mandibular incisor inclination 
is practically at right angles with the mandibular base and occlusal planes and approaches a 
right angle with the Frankfort and sella-nasion planes. 

Fig. 6.—In this profilogram the mandibular incisor inclination is at right angles to the 
mandibular base plane but at an acute angle with the occlusal, Frankfort, and sella-nasion 
planes which are about normally related. The gonial angle is obtuse. 
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posterior to it. Certainly in two mandibles of equal size and proportions there 
will be much less room for the lower denture in the ones in which the incisors 
are positioned more posteriorly on the basal bone. 

The size of the gonial angle is easily seen in the cephalogram and is an 
important factor in diagnosis since, among other things, the size of the popu- 
larized Frankfort-mandibular angle is almost entirely dependent upon it. As 
the gonial angle increases there is a comparable increase in the Frankfort- 
mandibular angle and at the same time the intersection of the two planes form- 
ing this angle advances toward the ear. This same advance toward the ear 
occurs if the ramus is shorter even though the gonial angle remains unchanged. 

The amount and arrangement of the soft tissues of the face, mouth, and 
throat are often of considerable diagnostic importance. The cephalogram can 
reveal the soft tissue profile, the amount of adenoid tissue, and the size and 
position of the tongue, soft palate, uvula, and Passavant’s ridge at rest and 
during speech. Third molar teeth are revealed earlier in the cephalogram than 
is often possible otherwise. The size and condition of the sinuses and the size 
of the pituitary fossa are also evident in these films. 

Some unusual conditions, perhaps of diagnostic importance, have occasion- 
ally been seen in the cephalogram that might have been missed otherwise, as, 
for example, an inverted incisor high up in the midline in one patient and a 
lower fourth molar in another. Of more importance are bone cysts, one of 
which involved most of the left side of the body of a mandible. Two other 


examples of rather rare conditions found were a congenital absence of bone 
about an inch in diameter in the temporal region of a patient’s skull, and in 
another a small radiopaque structure which was diagnosed as an ossified pineal 
gland which if undisturbed would do no harm but if dislodged would result 


in death. 

Perhaps one of the most important uses of the cephalograms is to show the 
changes resulting from orthodontic treatment. Some of these hard and soft 
tissue changes are readily discernible by simple comparisons of the before and 
after treatment cephalograms which can also be measured directly or super- 
imposed for study. For more accurate or measurable examination of the 
changes, the before and after treatment cephalograms can be traced on cello- 
phane with India ink, after which the tracings can be superimposed to see where 
and to what extent changes have occurred. 

Studies of treated cases employing cephalograms have shown the possibili- 
ties of orthodontic treatment as well as some definite limitations. This has, in 
turn, modified treatment philosophies and methods. For example, some have 
interpreted certain research reports as definitely stating that distal movement of 
the maxillary posterior teeth is impossible and have used this as an argument 
in favor of extraction. Of course, others, also reporting the findings from 
cephalometric analysis, have said that the maxillary molars could be moved 
distally. It is important to know which of these interpretations is right and, 
incidentally, it may also be necessary to know whether there is sufficient bone 


to permit distal tooth movement. 
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Treatment methods and philosophies will undoubtedly be further influenced 


as more information from cephalometric studies is acquired. It is hoped that 
many who have not used cephalometrics will do so and thus be able personally 
to evaluate it as an aid to diagnosis and treatment and perhaps through its use 
further contribute to the advancement of orthodontics. 
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THE PROBLEM OF “TIMING” IN FACIAL GROWTH, WITH SPECIAL 
REFERENCE TO THE PERIOD OF THE CHANGING DENTITION* 


WILTON MARION KroGMAN, PuH.D., PHILADELPHIA, Pa. 


Samet growth is dynamic, not static; that is a truism which searcely 
needs restatement. Yet it is cogent to our argument that growth is time- 
linked, i.e., that the flow of growth, so to speak, is not even with the passage of 
time: there are moments of flow which are relatively slower and faster. Let us 
observe an example. American males are, on an average, 50 em. long at birth, 
about 175 em. tall as 20-year-old adults. Were the stature growth-rate constant 
175 — 50 em. 125 em. 


we could calculate the average annual rate as 7 0 


6.25 em. per annum. But this is not correet, for we increase our birth length 
by 50 per cent in the first year of life, double it within the first five years, and 
at about 11 to 13 years there is what is called a ‘‘ prepubertal spurt’’ in height 
growth. 

In order to make clear this business of growth-timing (really growth-pat- 
terning) for an individual dimension let us look at Figs. 1 and 2 (taken from 
Krogman, 1950). In Fig. 1, the simple cumulative curves of growth in height 
and weight for American boys, aged 1 to 19 years, are given. They look very 
much alike, and they seem to proceed rather smoothly and with even flow (to 
continue our analogy). But, now look at Fig. 2, which presents the incremental 
curves (for the same boys as in Fig. 1, and based on the same data). The growth 
pattern is very different. We get tall at a constantly decelerating rate, until 
just before puberty, when the rate accelerates; we get heavier at a constantly 
accelerating rate, rising to a ereseendo at puberty. It is this second type of 
curve (as in Fig. 2) which high-lights the ‘‘moments’’ of slower and faster 
growth; which, in basic principle, really focuses upon time-linking in growth. 

There are three major ways to handle serial data on growth (and this ap- 
plies to faciodental growth especially). The first way—the time-honored way 
is to handle the data on the basis of chronological age, i.e., the birth-date or 
‘alendar-age. In a larger sense this approach is only crudely biological; it 


merely records the growth of the organism through sidereal time. The second 
way is to reduce the data on the basis of skeletal age, which is the analysis of the 
basie biophysiological age of the maturing organism. Growth data analyzed 


From the Graduate School of Medicine and Philadelphia Center for Research in Child 
Growth, University of Pennsylvania. 

The Growth Center is a joint project under the auspices of the Graduate School of Medi- 
cine and the Evans Institute of Dentistry, both University of Pennsylvania, the Children’s 
Hospital of Philadelphia, and the Ellen H. Richards Institute of The Pennsylvania State Col- 
lege. For 1950/51 we are being aided by Grant D 8&7 of the United States Public Health 
Service. (This report does not include any work done under the Grant.) 

*Originally entitled “To Treat or Not to Treat” as presented before Annual Meeting of 
the Southern Society of Orthodontists, Miami Beach, Fla., Nov. 15-17, 1950, 
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by this method will reveal, we think, the true age-progress in each individual 
child. The third way—and the one germane to faciodental growth studies—is 
to base the data on dental age, usually employing an eruptive sequence or stage 
as an age criterion. The second and third ways are, of course, biologically 
founded, as compared to the first; we might go further and say that the second 
is the soundest in the sense of being the least variable. And, in our present 
state of knowledge, we must admit to not knowing precisely how these two 
biological approaches are related to one another—in the sense that the one may 
be predictive or interpretive of the other.* 

In this paper we are going to limit our discussion and our thinking to two 
things: (1) the presentation of mensurational data; (2) the analysis of such 
data in dental-age categories. In so doing we wish it understood that this is 
but a first step; there is nothing final or definitive in our present discussion. 
We shall amplify with roentgenographic appraisal later on; we shall extend— 
and even revise—with tabulation via chronological -and skeletal ages as we 
reduce our data. In a real sense we are making a concession to comparability, 
i.e., we can, at the moment, best compare mensurational data, deployed in dental- 
age categories. 

It has been said that dental stages ‘‘load the dice’’ in favor of a sort of 
tooth-linked tie-up with growth. In a sense that is true; if we set up categories 
based on eruption, then we will get growth progress similarly based. But that, 
in and of itself, does not negate such an approach. If there is any interrelation 
at all between growth and tooth eruption, then that becomes of moment to the 
orthodontist ; if the relation is more or less spurious, i.e., merely a reflection of 
the way the data were set up, then that is important, too. But just now we have 
reason to believe that the first condition is the more correct, the second more in 
the realm of speculation. We repeat, we are presenting our material as a first 
approach, to get out of it what we may, always looking ahead to the future 
interpretation of correlative research. 

We base our growth philosophy principally upon the fact that growth is 
measurable.t It is, therefore, basically quantitative, and in being so is amenable 
to statistical analysis. We know that variation is the rule, not the exception, 
and we know, too, that only. the central tendency can serve as the core of our 
normative dimensions. In other and more graphie words, growth generally 
(and facial growth specifically) is not a straight and narrow line (the average), 
but rather it is a broad highway (the normal range of variation) along which 
the child may saunter as his own individual pattern dictates. 


*At the Growth Center we have all three types of information on each child under ob- 
servation. Our ultimate aim is to correlate all three methods. 

*+We follow the dictum of Galileo who said, in essence, “Let us measure that which 
measurable, make measurable that which cannot yet be measured.” 

tWe do not subscribe to the ultimate view that each pattern is normal just because a 
given child has it. Variation is not random, does not run rampant; its presence, beyond ex- 
pected bounds, is very meaningful and should lead to a search for cause. Therefore, we can- 
not subscribe to current notions that genetic variations in the faciodental area are infinite in 
the frustrating sense of being meaninglessly random. It is true that a face belongs to an 
individual; it is equally true that genetic knowledge and an analysis of growth progress will 
place that individual face within an age and sex-peer normative framework. The genetics and 
statistics of growth are tools, just as surely as are wires and pliers used in placing appliances: 
the whole complex is a means to the desired therapeutic end! 


is 
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To measure growth in the face we must set up certain sets of dimensions: 
in face height (vertical), in face breadth (transverse), and in face depth (sagit- 
tal). These are, in the human head, the three planes of growth characteristic 
of vertebrate growth generally ; each plane is at right angles to the two others: 
we are dealing with a three-dimensional system. In Figs. 3 and 4 (prepared by 
R. M. Snodgrasse) there are outlined the principal dimensions in each plane. 

We regard these planes each as an ‘‘avenue’’ of growth progress. It is 
important, therefore, to see how long—so to speak—each avenue is during the 
growth period (birth to adult, ca. twenty years). What we have done, using 
pooled averages from the literature, is to regard the adult breadths, heights, 
and depths as the 100 per cent value; birth values will, then, be expressible in 
terms of percentage progress toward the adult, or 100 per cent, value. Here 
are the figures: 

[Breadths are 55 to 60 per cent of adult value 
At birth 4 Heights are 40 to 45 per cent of adult value 
| Depths are 30 to 35 per cent of adult value 

What this means, literally, is that prenatal facial growth is most in 
breadths, next in heights, least in depths. Or, to put it another way, post- 
natal growth (up to adult values) will be most in depths, next in heights, least 
in breadths. Here are the figures: 


—— | Depths have 65 to 70 per cent of growth left 
ae ) Heights have 55 to 60 per cent of growth left 
_— | Breadths have 40 to 45 per cent of growth left 


These data are important approximations. They tell us that the postnatal 
“‘avenues’’ of growth in the three facial planes are of unequal length: depths 
the longest, heights intermediate, breadths the shortest. Expressed in the dy- 
namics of growth, and assuming that the amounts and directions of facial 
growth are of potential therapeutic aid and consequence, this means that the 
timing of growth is most important in depths, least in breadths. This means, 
too, that the possible growth adjustments are of import to the same degree, i.e., 
there is more growth (and adjustive) movement in the sagittal plane, least in 
the transverse, intermediate in the vertical. 

Further postnatal facial growth specificity has been claimed in terms of a 
relative rate-priority in the several planes. Here, again, we shall have recourse 
to pooled data, taken largely from Krogman (1941), and based principally 
upon the work of Hellman (1927), Goldstein and Stanton (1937), Smyth and 
Young (1932), Young (1937), Fleming (1933), and Hasselwander (1931). 

Some of the authors have used dental ages, some chronological ages. The 
two have been roughly equated and a rough time-chart may be worked out as 


shown in Table I. 

This time-chart must be considered in its relative, rather than its absolute, 
aspects. We have used ++ to show a dominant increment, + to show a moderate, 
(+) to show a slight, and — to show very slight. Thus in period 1 the growth 
order is very definitely D and B with H hardly in the picture; in period 2 there 
is no real order, in that growth in all planes occurs, apparently at about the 
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same rates; in period 3 the order is B and H, together, with D a trailer; in 
period 4, the order is again D, B, and H, with D marked, and B a bit ahead of 
H; in period 5 there appears to be some residual D, with B and H in similar 
terminal phases. 


TABLE I. PERIODS OF MAXIMUM GROWTH RATE IN FACIAL PLANES 


DEPTH BREADTH HEIGHT 


> 


l. Up to ea. 3 yr. 
(complete decid. dentition) ++ + 
2. Up to ca. 6 yr. 
(eruption Ml) ——> 
3. Up to ca. 9 to 10 yr. 
(eruption I1-2, Pm 1-2) (+) + & — 
4. Up to ca. 12 yr. 
(eruption C and M2) 
5. Up to ca. 18 to 20 yr. 
(eruption M3) + (+) (+) 


There is one thing that emerges: in addition to a difference in the amounts 
of postnatal facial growth in the three planes, there is also a difference in the 
timing. The face is not spherical, with radi equal in all directions; it is more 
of an irregular polygon, with tridimensionality during growth—and, moreover, 
that growth is nonsynchronous in the sense that the time-factor appears to be 
uniquely linked to each plane (and we are inclined to think that there are time- 
linked genes for growth in each plane). 

We would now like to turn from more or less general considerations—which 
have provided, we think, a useful framework of reference—to a more detailed 
and speeifie report upon our own recent researches in facial growth. 

In cooperation with the Board of Publie Education of Philadelphia,* we 
have begun an annual study of the physical growth of a sample of 600 Phila- 
delphia school children. We have at this writing (November, 1950) entered 
upon our third annual or serial study of these children. To date our study 
has been both mensurational and roentgenographic. We have measured head, 
face, and body in great detail, and have x-rayed the limbs (hand and arm, foot 
and leg). In the present study we shall report on our findings in head and 
face over the two-year period.t 

When we set up this School Study we asked that the sample of 600 children 
be chosen as follows: 50 boys and 50 girls at each age from 7 to 12 years, stipu- 
lating that 7:0 years meant 6 :6-7 :5, and so on, giving us a total range of 6 :6-12:5 
years. We further stipulated that each child be in good health; be free from the 
results of a previous crippling or debilitating illness; be free of any marked 
facial or dental deformity ; and be from the economically stable ‘‘middle class.’’ 
We hoped, in this way, to secure a healthy, sound, fairly homogeneous sample 
that would represent a typical cross section of children in the period of the 
‘‘changing dentition.’’ In short, it was our hope that this sample might enable 
us to set up Norms or Standards of cephalofacial development at the critical 
growth-time when the deciduous teeth are being replaced by their permanent 
successors. 


*We are indebted to Dr. Abram Cohen, D.D.S., Director of Dental Services, for a very 
stimulating interest in our work. 

+Beginning with our third year we shall add roentgenographic cephalometry (Broad- 
bent-Bolton) to our head and face measurements, on the same children. 
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What constitutes a “normal child”? The simplest definition—and the 
one we followed—is that of the 1933 White House Conference on Child Welfare, 
which stated such a child be one free from present ill health and/or from the 
deleterious effects of past ill health. Thus, @ normal child is a healthy child. 
We gathered careful health (illness) histories on our sample and the youngsters 
seemed to meet the requirements: beyond the ‘‘usual’’ childhood diseases they 
had been, and were, in acceptably good health. 

As far as general health, and, presumably, as far as general individual 
physical growth progress to date were concerned, the School series seemed to be 
a ‘‘true random sample’’ of Philadelphia boys and girls, aged 6144 to 12% years. 

The occlusal picture did not live up to this satisfactory estimate. Dr. 
Alvaro Henriques, the orthodontist who worked with us, reported only an over- 
all 45.9 per cent normal occlusions, 54.1 per cent malocclusion. These figures 
certainly cast doubt on the faciodental ‘‘normaley’’ of our School series. Table 
IT is an age-period and sex breakdown of the findings on the first yearly study 
(1948/49). 


TABLE II 


Boys 
OCCLUSION AGE IN YEARS % 
7 8 9 1] 12 TOTALS FREQUENCY 
Normal 23 15 26 29 17 i9)}6|)~—S(192 45.0 
9 7 12 16 20 10 12 77 28.5 
Cl. II, Div. 1 9 1] 11 10 7 9 57 21.0 
Cl. IT, Div. 2 % 2 2 2 2 3 9 3.3 
Cl. TIT 1 2 2 1 6 2.2 
Totals | 27 100.0 
Ka Girls ; 
OCCLUSION AGE IN YEARS 
7 8 9 10 11 12 TOTALS FREQUENCY 
Normal 18 29 38 22 25 15 147 46.7 
Cl. I 5 8 21 24 10 19 87 27.6 
Cl. II, Div. 1 7 7 15 1] 10 16 66 21.0 
Cl. II, Div. 2 Fe 2 5 ] 3 1] 3.5 
Cl. 2 1 4 1.2 
, Totals 315 100.0 


There are no sex differences, either with respect to normal occlusion or 


classes or malocclusion. 


But the frequencies of ‘‘normal’’ vs. ‘‘abnormal’’ are 


too consistent, both with respect to age and sex, to be ignored. 
We can think of two possible explanations for this situation : 


1. It is possible that the orthodontic definition of ‘‘normal’’ occlusion is 


too rigorous and too precise; relatively slight deviations are classed as ‘‘not 


normal,’’ and placed in one or the other of the classes of malocclusion. It is 


very likely that this study—and others like it 


revision of orthodontic definitions and standards of 
2. It may be that in our sample, restricted as it is to the 


ehanging dentition,’’ we are observing dental deviations which are in many 


point to the necessity for a 


‘*‘normal’’ oeclusion.* 


period of the 


eases merely transitory expressions of unequal facial growth rates (in height, 
breadth, and depth). 


*This is emphasized by the fact that School Board dentists reported (not on our sample) 


only 8 per cent malocclusion, while School 


Board physicians reported only 2 per cent. 
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We are inclined to feel that both factors are operative, but we lean heavily 
to the second alternative. The above tabulation shows the highest absolute 
frequency of malocclusions at the chronological ages when milk molar-premolar 
succession is occurring, and when canines are being replaced. 

There is, in our study, no final resolution of the problem. Only in time, as 
we follow these children along, can we clear up this ‘‘What is normal?’’ im- 
passe. We have this feeling: that our School Series is ‘‘normal’’ in the sense 
that it is a typical cross section of a grade school population in Philadelphia. 

If we had gone through the School with a fine-toothed comb, isolating (if 
we could) 50 boys and 50 girls at each age with an orthodontically defined 
‘‘normal’’ ocelusion, then such a sample would have been atypical. What we 
are here reporting conforms with reality; it is just such a sample, we affirm, that 
represents the average typical growing Philadelphia boy and girl of grade 
school age. It is about as ‘‘normal’’ a sample as may be found in any large 
American urban population. Upon this foundation we shall build. 

We have followed Hellman’s ‘‘Stages of Dental Development.’’ Obviously, 
our age-range to date does not permit us to follow all of his stages; therefore, we 
are reporting here only on III A, III B, III C, IV A. Roughly, this is between 
completion of eruption of first and second permanent molars. More precisely, 
each Stage has been set up by us as follows®*: 

Stage III A. Complete eruption of M1, with exfoliation of one or 
more i1-i2, either upper or lower, and beginning or completed eruption 

of one or more [1-I2, either upper or lower. 

Stage III B. Exfoliation of one or more ml-m2, either upper or 
lower, with beginning or completed eruption of one or more Pm1-Pm2. 
Stage I1I C. Beginning eruption of one or more M2, either upper 

or lower; usually here one or more ¢ is being lost, either upper or lower, 

and one or more C, either upper or lower, is erupting or is nearly com- 

pletely erupted. 
Stage IV A. All permanent teeth erupted, including M2. 


TABLE III 


STAGE MALES FEMALES 
1948/49 +»11949/50 «411948749 1949/50 
III A 169 43 182 45 
Ill B 69 13 84 157 
Ill Cc 16 19 27 25 
IV A 19 32 28 42 


It is apparent that these stages are quite loosely defined to begin with, and 
are of unequal potential duration in addition. Before we tackle this problem 
in detail we must present our dental-age sample sizes for the two annual ob- 
servations to date. (Table III.) 


*All children have been studied and measured by both W. M. Krogman and R. M. Snod- 
grasse. These two observers have repeatedly cross-checked one another on the same child, at 
different times. It must be pointed out that the present report is “‘cross-sectional’’, i.e., based 
on averages at each Stage. In time we shall do a serial analysis, 
same series. 
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Since the 1948/49 and 1949/50 observations are on the same children it 
should follow that there be a fairly even progression of age-changes. The nu- 
merical shift from III A to III B is fairly consistent, but from III B to IIT C, 
and from III C to IV A there is evidence of either inconsistency or time-lag. 

Serutiny of the chronological age-analysis of the data in Tables IV and V 
throws some light on our problem. 


TABLE ITV. 1948/49 SAMPLE 


STAGE MALES FEMALES 
RANGE AV. | S. D. RANGE AV. S. D. 
III A 7 to 12 yr. 869 1.35 7 to 12 yr. 8.73 1.29 
It B 8 to 12 yr. 10.54 1.05 8 to 12 yr. 10.49 0.96 
Ir c 9 to 12 yr. 11.50 0.76 9 to 12 yr. 11.37 0.87 
IV A 11 to 13 yr. 11.68 0.57 11 to 13 yr. 11.75 0.78 


The age agreement at III A in both samples is good; agreement at III B 
and III C is fair; IV A merely reflects the passage of time, i.e., those in IV A 
in 1948/49 were one year older in 1949/50. What is really noteworthy is the 
close age agreement between IIIT C and IV A in the 1948/49 sample, which seems 
to suggest that the time-lapse between beginning eruption of M2 and its com- 
pletion is not great. 


TABLE V. 1949/50 SAMPLE 
STAGE MALES FEMALES 
RANGE AV. S. D. RANGE AV. Ss. D 
Ill A 8 to 11 yr. 8.74 1.03 8 to 12 yr. 8.67 0.88 
III. B 8 to 13 yr. 10.19 1.35 8 to 13 yr. 10.04 1.24 
III Cc 10 to 13 yr. 11.68 0.91 | 10 to 13 yr. 11.64 0.89 
IV A | 12 to 14 yr. 12.64 0.59 | 11 to 13 yr. 12.50 0.66 


In larger measure, however, the range in all stages shows very substantial 
overlap. The standard deviation (S.D.) shows the same trend, though not so 
markedly. Take the males of the 1948/49 as an example: average of III A is 
8.69 years, with 8.D. of 1.35 years (+)1 S8.D. — 7.34 — 10.04 years, wherein two 
of every three boys in Stage III A may ‘‘normally’’ be expected to fall; the 
corresponding figures for III B are 10.54 years (9.49-11.59 years), III C, 11.50 
years (10.74-12.26 years), and IV A, 11.68 years (11.11-12.25 years). 

These statistics impress upon us that dental or eruptive age is so variable 
an aspect of growth that it is almost impossible to set up a category that is ab- 
solutely clear-cut, ‘i.e., one that is so age-limited as to be completely exclusive. 
Therefore, since the procedure is demonstrably variable, and the age-stages are 
overlapping, we have arbitrarily chosen the age-averages of the 1949/50 samples, 
for the main reason that it elucidates more clearly the time-linking between III 
C and IV A.* 

Now, let us turn to a consideration of stage-changes in facial dimensions, 
which are, for the most part, in conformity with standard anthropometric pro- 
cedure, though we have introduced several additional in the interests of greater 


*A subsidiary reason is that 12.64 years for boys and 12.50 years for girls are more 
directly comparable with general estimates of M2 eruption-age. 
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clarity and precision. As in an earlier paper (Krogman, 1950) we shall con- 
sider facial height, facial breadth, facial depth, and the mandible, in that order. 
(See Figs. 3 and 4.) 

The data for facial heights are given in Table VI.* A glance at the data will 
show that most height gain is in the upper segment of the face, considerably less 


TABLE VI. FacrtAL HEIGHTS 


Total (Na-Gn) 


STAGE MALE | STAGE FE:fALE 

ca NO, RANGE MEAN 8. D. NO. RANGE MEAN 8S. D. 
IIT A | 42 | 96-116| 107.5 | 4.41 III A 45 94-118 | 101.4 | 5.64 
IIIB | 131 94-123 | 109.5 | 5.45 III B | 157 93-121 | 105.5 5.09 
III C | 19 105-126 | 112.1 4.78 Ilr C 25 102-122 109.4 5.44 
IV A | 31 106-123 | 116.2 | 4.48 IV A 42 | 98-120 110.4 5.04 


oxy “No. 1 Upper (Na-Intra. Sup. ) 


FEMALE. 


STAGE MALE STAGE 

| NO. | RANGE | MEAN | S.D. NO. RANGE MEAN S. D. 
III A 42 | 60-73 | 66.0 | 3.56 WIA} 45 55-74 | 63.1 4.60 
III B 131 54-74 | 66.1 4.09 Ill B 157 | 54-75 64.2 3.97 
III Cc 19 59-76 | 67.4 4.54 IIT C 25 | 59-77 | 67.7 4.04 
IV A 31 | 60-81 | 71.9 | 4.61 IV A 42 | 55-77 67.6 4.85 


No. 2 Upper (Na-Inc.) 


STAGE MALE STAGE FEMALE 
| NO. | RANGE | MEAN | S.D. NO. RANGE MEAN S. D. 
IIT A | 42 65-78 71.1 | 3.43 III A 45 60-79 69.4 4.71 
Ill B 131 58-80 71.7 | 4.05 III B 157 | 60-82 | 69.3 4.09 
Ill C | 19 66-81 | 73.5 | 3.79 IC} 25 | 66-83 | 73.4 3.64 
ae ae 31 67-86 77.9 | 4.06 iV A | 42 | 62-82 | 73.7 4.3 
‘3 No. 3 Upper (Na-Intra. Inf.) 
STAGE STAGE FEMALE 
| NO. | RANGE | MEAN S. D. NO. RANGE | MEAN S. D. 
ITI A | 42 | 67-81 73.8 3.62 III A 45 62-80 70.4 4.33 
IIIB | 131 | 61-82 73.6 | 3.80 Ill B 157 | 62-83 71.2 3.87 
III C 19 | 69-82 74.8 3.86 III C 25 | 68-83 | 75.0 | 3.59 
IVA 3 | 69-87 79.3 | 3.68 IV A| 42 64-83 | 75.4 | 6.16 
No. 1 Lower (Ine.-Gn.) 
STAGE MALE _ STAGE FEMALE 
| NO. | RANGE MEAN | S.D. NO. RANGE | MEAN S. D. 
IIl A 42 30-45 | 36.6 3.35 IIl A 45 31-43 36.5 2.54 
IIt B 131 | 30-45 | 38.1 | 2.89 11 B | 157 | 31-43 36.6 2.46 
III C 19 | 34-47 39.5 | 2.96 mirc] 3 | 3446 i. 381 3.15 
IVA | 31 | 36-44 40.1 | 2.45 IVA! 42 | 35-45 | 38.7 | 2.31 
No. 2 Lower (Intra. Inf.-Gn.) 
STAGE MALE STAGE FEMALE 
| NO. | RANGE MEAN | S.D. | NO. | RANGE | MEAN S. D. 
I1l A 42 | 28-39 | 34.1 2.61 Iit A 45 | 29-39 | 33.8 2.90 
IIT B 13 | 30-43 35.7 | 2.75 III B | 157 | 29-41 34.5 2.42 
Itt Cc 19 | 34-45 | 37.4 2.58 WIC |; 25 | 32-42 | 35.9 2.99 
IVA 31 | 36-42 38.2 | 2.29 IV A 2 | 32-40 | 36.5 2.17 
Dental (Intra, Sup.-Intra. Inf.) 
STAGE MALE STAGE FEMALE 
NO. | RANGE MEAN S. D. NO. RANGE MEAN S. D. 
ITT A | 42 | 2-13 | 6.9 | 2.41 Ill A 45 | 2-1] 7.0 1.98 
Ill B 131 | 2-14 7.5 | 1.98 III B 157 | 3-13 7.5 1.70 
III C 19 | 3-10 | 7.2 1.77 2 3-10 7.2 2.01 
IVA 31 4-11 | 7.1 | 1.90 IV A | 2 3-10.5 7.2 1.69 
*In Table VI, as in Tables VIII, X, and XII, No. = number measured, Range = minimum 


and maximum, Mean = average, S.D. = Standard Deviation In the several Tables the No. 
will vary due to the fact that in some children we could not secure all the measurements. 
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Fig. 3.—Facial measurements. A, Heights and mandibular measurements; B, breadths. 
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264 WILTON 
in the lower, and none in the dental. The tabulation in Table VII will make 
this clear (throughout, all dimensions are in millimeters). 

The static nature of dental height leads to the econelusion that the facial 
height gains, being extradental,. are very probably extra-alveolar. Upper gain, 
we feel, is probably nasal (or respiratory) ; lower gain is certainly exclusively 
bony or mandibular (symphysial), a conclusion further suggested by the fact 
that it is greater in males. 

TABLE VII 


DIMENSION MALES FEMALES 
Ill A-IV A GAIN Ill A-IV A | GAIN 

Total 107.5-116.2 +8.7 101.4-110.4 | +9.0 

No. 1 Upper 66.0- 71.9 +5.9 63.1- 67.6 44.5 

No. 2 Upper 71.1- 77.9 +6.8 69.4- 73.7 +4.3 

No. 3 Upper 73.8- 79.3 +5.5 70.4- 75.4 +5.0 

No. 1 Lower 36.6- 40.1 +3.5 36.5- 38.7 +2.3 

No. 2 Lower 34.1- 38.2 +4.1 33.8- 36.5 +2.7 

Dental 6.9- 7.1 | +0.2 7.0- 7.2 40.2 


There is one more aspect to be noted in Table VI, viz., the time-linking of 
dimensional change. In general it seems that greatest gain in males is after 
III B or III C, while in females it tends to be between III A and III B or be- 
tween III B and III C. One thing is pretty clear, viz., that in males there is 
considerable dimensional change between III C-IV A, while it is negligible in 


females. This growth priority in females is, of course, merely a reflection of 
the sex-linked growth precocity in females: with earlier maturation comes 
earlier growth. 
TABLE VIII. Factat BREADTHS 
Bicondylar (Closed ) 
STAGE MALE | STAGE FEMALE 7 
NO. | RANGE MEAN S.D. | | NO. RANGE MEAN | S.D. 
IIt A 42 97-121 110.0 5.61 | IIA} 45 94-125 106.8 | 5.81 
Ill B 131 94-127 113.4 5.46 Ilr B 157 96-124 109.0 5.38 
III C 19 105-129 116.8 | 4.64 III C 2 103-128 113.4 6.13 
IV A 31 110-129 | 119.2 4.68 IV A 42 102-132 115.0 6.25 
Bicondyla r pen ) 
STAGE MALE | STAGE FEMALE ent 
NO. | RANGE | MEAN | S.D. | NO. RANGE | MEAN S. D. 
Ill A 42 104-128 116.3 | 5.71 III A 45 100-129 110.0 6.43 
Ill B 131 110-133 121.5 4.72 III B 157 100-129 114.3 5.71 
IIt C 19 111-129 124.1 4.52 III C 25 111-132 119.4 5.13 
IV A 31 117-132 124.7 | 4.51 = IV A 42 111-136 121.0 | 5.12 
Bizygomatic 
STAGE MALE STAGE FEMALE 
| NO. RANGE | MEAN | S.D. ¥ NO. | RANGE MEAN | S8.D ‘s 
Ill A 42 108-130 122.0 5.75 | ITI A 45 106-132 113.1 5.86 
IIIB | 131 | 103-137] 1224 | 5.64 | IIT B | 157 | 104-134] 119.2 | 4.82 
Tit C 19 117-133 125.6 | 4.46 III C 25 115-135 123.6 | 5.16 
IVA 31 119-140 128.6 4.70 IV A 42 116-142 125.0 | 5.46 
Bigonial 
STAGE MALE STAGE FEMALE 
| NO. | RANGE | MEAN | 8.D. | NO. RANGE | MEAN | S.D. | 
Ill A 42 77-99 87.6 | 485 | II] A 45 74-97 85.0 | 4.32 — 
III B 131 78-103 89.7 450 | IIIB 157 74-97 86.2 | 4.64 
III C 19 86-99 92.4 3.62 | TIC 25 83-103 90.3 5.38 
IV A 31 84-106 93.9 4.50 IV A 42 80-104 90.4 5.19 
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The data of Table VI are depicted in Figs. 5 and 6 for males and females, 
respectively. The later height growth in males is most clearly shown in Upper 
Facial Heights No. 1 and No. 2. The female graph gives an impression not so 


i much of earlier, but of a more generalized growth. “ 
TABLE IX 
Ilr A-IV A GAIN Ill A-IV A GAIN 
' Bicond. (Cl.) 110.0-119.2 +9.2 106.8-115.0 + 8.2 
Bicond. (Open) 116.3-124.7 +8.4 110.0-121.0 +11.0 
Bizygomatic 122.0-128.6 +6.6 113.1-125.0 +11.9 
Bigonial 87.6- 93.9 +6.3 85.0- 90.4 | + 5.4 
The data for facial breadths are given in Table VIII. Breadth gain seems 
to be pretty consistently greater in mid-face than in lower, though there is gain 
in each area. (Table IX.) 
Misc iMeETEesS ha We wa 
ned 
rve 
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° 
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Fig. 5.—Facial heights, male. 
We have taken the bicondylar breadth both closed and open because we - 


felt that the latter was the truer measure, i.e., when the jaws are opened wide 
the mandibular condyle moves forward and in so doing it comes from under 
the zygomatic arch. It will be noted in Table VIII that the ‘‘open’’ measure- 
ment is consistently 5 to 6 mm. greater than the ‘‘closed.’’ Interestingly 
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enough the variability of each type of measurement as shown by the S.D. is 
about the same. 

Our data show that between III A and IV A the bicondylar dimension does 
increase, to the extent of about 8 mm. in both sexes. This we feel is a true 
condylar ‘‘spread,’’ probably involving (though we cannot answer how) some 
degree of temporomandibular readjustment. Just what effect this has on the 
breadth relation between the upper and lower arches we cannot say, but there 
must be some degree of anteroposterior adjustment. 
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Fig. 6.—-Facial heights, female. 


The zygomatic arches also increase in breadth, surprisingly enough more 
in the commonly accepted gracile female face, but we feel this to be an earlier 
increase in females, associated with postpubertal gains in size. As we follow 
these boys they will greatly surpass the girls. Gain in bizygomatic breadth is 
related to the skeletal structural support of the muscles of mastication. It is 
likely that bigonial gain is similar, though it may be related, in part, to the 
general mandibular ‘‘spread’’ already noted in the condylar area. 

The data of Table VIII are depicted in Figs. 7 and 8 for males and females, 
respectively. There is observable a slight tendency of later breadth growth in 
males, earlier in females, but the distinction is not too clear-cut. 
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Fig. 8.—Facial breadths, female. 
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TABLE X 
Po-Nasion 
STAGE MALE | STAGE FEMALE 
NO. | RANGE | MEAN | S.D. | | No. | RANGE | MEAN | S.D. 
III A 42 79-95 86.6 3.84 III A 45 72-92 82.8 4.48 
IIIB | 129 79-96 87.1 3.43 Ill B 154 73-95 84.8 3.83 
moO | 83-93 89.0 | 2.61 Ilr c 23 79-96 87.6 3.68 
IV A 30 | 84-102 | 925 | 411 | IVA | 41 | 81-100 | 89.5 | 4.25 
Po-Subnasale 
STAGE MALE STAGE FEMALE 
NO. | RANGE | MEAN S.D. | —_—__{| NO. | RANGE | MEAN | S.D._ 
IIIA | 42 | 76-93 85.1 | 3.64 | IITA 45 69-89 80.8 4.25 
III B 129 77-94 85.0 3.81 Itt B 154 74-93 82.4 4.14 
Tir C 18 | 83-92 86.7 2.82 IIt C 23 75-96 86.0 4.09 
IVA 30 | 80-100 89.6 4.36 IV A 41 80-95 87.6 4.45 
Po-Prosthion 
STAGE MALE STAGE FEMALE 
NO, RANGE MEAN Ss. D. NO. | RANGE MEAN dD. 
III A 42 77-95 84.9 | 3.86 III A 45 67-89 81.7 4.76 
ill B 129 75-96 86.7 4.17 Ill B 154 74-96 84.2 4.39 
III C 18 84-95 87.6 2.67 IIt C 23 80-95 88.1 3.03 
IV A 30 83-102 91.2 4.65 IV A 41 83-101 89.4 3.40 
Po-Intradentale Superius 
STAGE MALE STAGE FEMALE 
NO. | RANGE MEAN Ss. D NO. _ RANGE MEAN S. D. 
III A 42 | 78-96 | 85.3 | 4.01 IIT A 45 69-90 82.4 4.59 
Ill B 129 76-97 87.5 4.05 Ill B 154 75-96 85.0 30 
III C 18 85-95 88.7 2.68 Ili Cc 23 80-97 89.2 3.21 
IV A 30 85-104 92.2 4.62 IV A 41 84-102 90.3 3.7 
Po-Incision 
STAGE MALE STAGE FEMALE 
pe ee NO, RANGE MEAN S. D. 5 NO. RANGE M EAN S. D. 
Ill A 42 79-96 | 864 | 3.96 Ill A 45 69-92 83.0 4.81 
Ill B 129 78-99 88.6 4.19 IIt B 154 75-97 86.4 4.46 
Iii C 18 85-96 90.1 2.96 IIt C 23 81-99 90.1 3.54 
IV A 3 83-105 93.1 4.86 IV A 41 85-102 91.1 361 
Po-Intradentale Inferius 
STAGE MALE STAGE FEMALE 
NO. RANGE MEAN S. D. NO. RANGE M EAN 
III A 42 75-91 82.7 | 3.64 Ill A 45 69-88 79.9 4.52 
III B 129 77-95 84.6 4.01 III B 154 72-94 83.1 4.33 
Ii Cc 18 77-94 86.3 3.97 Ill C 23 78-96 86.3 3.59 
IV A 30 81-101 89.6 4.45 IV A 41 81-97 87.8 3.98 
Po-Gnathion 
STAGE MALE STAGE FEMALE 
NO. RANGE MEAN D. NO. RANGE _ S. D. 
Iit A 42 86-104 94.7 | 4.08 Ill A 45 81-108 93.1 5.60 
III B 129 86-111 98.5 4.83 III B 154 84-110 95.2 ».19 
18 88-112 100.1 6.01 III C 23 90-110 100.8 
IV A 30 93-114 104.0 4.46 IV A 41 93-112 102.6 4.41 
Po-Gonion (No. 1) 
STAGE MALE | STAGE FEMALE 
NO. RANGE MEAN | S.D. ee NO. | RANGE | MEAN S. D. 
mA | 41-56 48.4 3.34 Ill A 45 39-58 46.1 | 3.27 
IIB | 129 41-60 50.5 3.51 Ill B 157 40-57 49.0 3.17 
III C 19 47-55 51.6 2.45 III C 25 45-58 52.1 3.24 
p> Iv A 31 45-64 53.5 4.05 IV A 41 45-60 52.0 3.14 
. Po-Gonion! (No. 2 
STAGE MALE STAGE FEMALE 
NO. RANGE MEAN Ss. D. NO. RANGE MEAN 8. D. 
III A 42 44-62 53.0 4.04 lil A 45 43-61 51.2 | 3.88 
Ill B 129 46-66 55.8 3.67 III B 157 45-64 54.0 3.38 
III C 19 50-61 56.8 2.97 IIt Cc 25 51-64 57.7 3.30 
IV A | 31 51-70 59.2 4.50 IV A 41 51-65 57.0 3.06 
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The data for facial depths are given in Table X. These depth dimensions 
are projected distances, in the midsagittal plane of the head, from the trans- 
versely positioned bi-porionie axis. The sole exception to this is the directly 
measured dimension from porion to gonion,* which we have measured in two 
ways, using different landmarks at the gonial angle. 

In general there seems to be a fairly uniform increase in facial depths, i.e., 
the entire facial structure moves forward pretty evenly. Or, to put it another 
way, the pattern of III A is carried on into [TV A. The summarizing tabulation 
(Table XI) shows this clearly. 


TABLE XI 


DIMENSION MALE | FEMALE 
Ill A-IV A N Ill A-IV A 


Po-nasion 86.6- 92.5 . 82.8- 89.5 
Po-subnasale 85.1- 89.6 5 30.8- 87.6 
Po-prosthion 84.9- 91.2 3 81.7- 89.4 
Po-int. sup. 85.3- 92.2 f 82.4- 90.3 
Po-incision 86.4- 93.1 : 83.0- 91.1 
Po-int. inf. 82.7- 89.6 +6. 79.9- 87.8 
Po-gnathion 94.7-104.0 93.1-102.6 
Po-gonion No. 1 48.4- 53.5 D. 46.1- 52.0 
Po-gonion No. 2 53.0- 59.2 . 51.2- 57.0 


There are two things to note here: (1) females tend to have a slightly 
greater absolute gain, which we may still interpret as indicative of au earlier 
move toward adult size; (2) the absolute gain seems to be greater from above 
down, especially in mid-face depths (po-pr, po-int. sup., po-ine. and po-int.inf.), 
which are precisely the dimensions concerned with the alveolo-dental complex. 

There is another important fact here, viz., that in the period of the mixed 
dentition (roughly from 7 to 12 years) there may be expected a good 6 to 8 mm. 
of forward facial growth (mesiodistal). However, and this is an important sex 
difference, Table X, without exception, shows that maximum gain in boys is 
between III C and IV A, while in girls it is between III B and III C. The 
persistent growth precocity of females is again demonstrated. 

The data of Table X are depicted in Figs. 9 and 10, for males and females, 
respectively. In order to simplify the presentation we have plotted only four 
depth dimensions: upper face (po-na), mid-face (po-pros), lower face (po-gn), 
and posterior face (po-go No. 1). The earlier growth movement of the females 
is clearly seen. 

The data for mandibular dimensions are given in Table XII. The measure- 
ments here are composite, cutting across, as it were, the several planes of facial 
growth. The distances from eondylar head to nasal root (co-na) and to chin 
(co-gn) are direct measurements, combining height, breadth, and depth; for 
this reason we prefer to term them ‘‘positional’’ measurements. The distance 
from the mandibular angle to the chin (go-gn) is also taken directly; it is a 
measure of breadth and depth; it is essentially an expression of corpal length. 
Finally, ramal height is, as the name implies, a measure of posterior facial 
height (in so far as the mandible contributes to this area of the face) ; it is taken 


*Actually, this is more precisely a measure of posterior facial height, and is morphologi- 
cally close to ramal height. 
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TABLE XII. 


MALE 
RANGE 
87-111 
92-114 
96-113 
96-113 


MALE 
RANGE 
98-115 
96-121 
103-119 
103-129 


MALE 
RANGE 
74-86 
74-91 
75-91 
78-94 


MALE 


MALE 
RANGE 
39-53 
36-56 
42-51 
43-58 


MALE 
RANGE 
43-57 
2-61 
47-58 
48-63 


1. Positional 
Condylo-Nasion 


STAGE 
MEAN S. D. NO. 
100.1 4.64 Ill A 45 
101.3 3.82 Ill B 158 
103.4 4.14 C 25 
107.8 3.85 IV A 42 


Condylo-Gnathion 
STAGE 


MEAN 8. D. NO. 
106.0 4.16 IIT A 45 
108.7 5.64 Ill B 158 
112.3 3.85 III C 25 
114.2 6.25 IV A 12 


2. Corpal Length 
Go-Gn, Right 
STAGE 


MEAN 5. D NO 
80.3 3.14 III A 45 
82.1 3.78 Ill B 158 
84.2 3.47 IIT ¢ 25 
85.8 4.30 IV A 12 

Go-Gn, Left 
STAGE 

MEAN S. D. NO. 
80.5 3.36 IIT A 45 
3.89 Ill B 158 
84.1 3.68 25 
85.1 4.03 IV A 42 


3. Ascending Ramus Height 
Ramal, Right, No. 1 (Cond-Go) 


STAGE 

MEAN s.D NO 
44.2 2.79 Til A 45 
45.7 3.33 Ill B 158 
47.3 2.32 C 
48.3 3.42 IV A $1 


Ramal, Right No. 2 (Cond-Go!) 
STAGE 


MEAN Ss. D NO 
49,2 3.00 III A 45 
51.0 3.28 III B 158 
52.6 2.60 III C 25 
54.3 3.98 IV A +1 


Ramal, Left, No. 1 (Cond-Go) 
| STAGE 


MEAN 8. D. NO. 
44.0 | 3.20 III A 45 
45.3 3.2% Ill B 158 
46.8 2.41 25 
48.5 4.10 IV A +1 

Ramal, Left No. 2 (Cond-Go1) 

STAGE 

MEAN S. D. NO. 
48.8 3.09 Ill A 45 
50.4 3.73 Ill B 158 
52.5 2.70 Lit C 25 
54.1 4.31 IV A 1] 


MANDIBULAR DIMENSIONS 
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FEMALE 


RANGE MEAN 
88-108 96.3 
85-110 98.5 


94-112 102.4 
94-111 103.0 


FEMALE 
RANGE MEAN 
94-114 104.6 
94-122 106.1 
102-118 110.5 
100-126 113.2 


FEMALE 


RANGE MEAN 
72-86 78.4 
70-91 80.6 
76-90 83.4 
76-94 83.5 


FEMALE 


RANGE MEAN 
70-88 78.4 
67-92 80.6 
74-91 84.2 
77-96 83.5 


FEMALE 


RANGE MEAN 
35-54 2.8 
36-52 44.7 
42-51 46.8 
39-55 47.1 


FEMALE 


RANGE MEAN 
41-53 47.3 
41-57 50.0 
48-57 52.2 
45-63 52.7 


FEMALE 


RANGE MEAN 
36-53 42.2 
36-52 44.1 
41-50 46.5 
39-55 46.7 

FEMALE 

RANGE MEAN 
42-58 46.1 
41-57 49,2 
46-56 52.0 


45-61 52.1 


27 
fi 271 
NO. 8. D. 
131 4.19 
31 
31 3.83 ’ 
NO. 8. D. 
41 4.74 
129 5.07 
19 4.06 ° 
3] 5.79 
NO. S. D. 
42 5.47 
129 4.05 
19 3.29 
31 3.63 
« 
MALI 
NO. RANGE S. D. 
42 73-86 4.10 
128 72-93 4.12 
19 76-93 3.63 
31 79-95 3.79 
NO. RANGE 8. D. 
12 39-52 3.31 
131 37-57 2.85 “ 
19 42-51 2.95 ; 
31 43-56 2 87 
MALE 
NO. RANGE Ss. D. 
42 43-56 3.01 
131 42-62 2.96 . 
19 47-57 2.52 
3] 48-63 3.49 
NO. D. 
42 3 oo 
131 2.79 
19 3.01 
31 3.09 
° 
STAGE 
NO. 8. D. 
TII A 42 3.72 
III B 131 2 89 
Ill C 19 2.85 
IV A 31 Pe 3.15 
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directly and is almost completely in the height-growth plane, allied, as we have 
said, to the porion-gonion dimension (which is height plus depth). 

These measurements are so complex that we shall analyze their growth- 
changes separately. Table XIII is a summary of the ‘‘positional’’ group. 


TABLE XITI 


DIMENSION» MALES FEMALES 
lI A-IV A GAIN III A-IV A GAIN 
Co-nasion 100.1-107.8 +7.7 96.3-103.0 +6.7 
Co-gnathion 106.0-114.2 +8.2 104.6-113.2 +8.6 


We must ask ourselves if the gains are due to growth, or to ‘‘change in 
position’’ (i.e., temporomandibular position). The answer can be given only in 
part: some of the gain is growth. Part of the co-na gain is due to elevation of 
the nasal root; part of the co-gn gain is due to increase in the bony size of the 
chin. Some of the gain must be looked for in the changing temporomandibular 


relationships brought about by ramal growth, to be noted in Table XV. 
Table XIV shows corpal length. 


TABLE XIV 


DIMENSION MALES FEMALES 

III A-IV A GAIN Ilr A-IV A GAIN 
Go-gn (R) 80.3-85.8 +5.5 78.4-83.5 +5.1 
Go-gn (L) 80.5-85.1 +4.6 78.4-83.5 +5.1 


There is no sex difference. The 0.9 mm. difference between R and L in 
males is well within error of measurement and is hence not significant. 

The gain of about 5 mm. is, of course, a real inerease in bony size. Some 

. 

of it is the ‘“‘ledging’’ of the chin, some of it actual increase in jaw length. 
Interestingly enough, in both sexes there is a tendency to maximum gain at ITI 
B-III C, slightly more marked in females. 

Finally, Table XV is a summary of gain in ramal height. 


TABLE XV 


DIMENSION MALES ' FEMALES 

Ir A-IV A ] GAIN Tr A-IV A GAIN 
Right, No. 1 2-48.3 42.8-47.1 4+4.3 
Right, No. 2 9,2-54.3 +5.1 47.3-52.7 45.4 
Left, No. 1 14.0485 14.5 42.2-46.7 14.5 
Left, No. 2 48.8-54.1 +5.3 46.1-52.1 +6.0 


There are no significant sex or side differences in total gain. The females 
seem to achieve the greatest gain somewhat earlier than the males. 

The data for Table XII are depicted in Figs. 11 and 12 for males and 
females, respectively. Two things are worth noting: (1) the previously ob- 
served tendency for female gain to be greater before III C, male to show a 
III C-IV A ascendancy; (2) the “patterning” within each sex, i.e., all four 
mandibular measurements reveal a synchrony in growth, in that the plotted 
data show similar curves. 
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PROBLEM OF “TIMING” IN FACIAL GROWTH 
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11.—Mandible, male. 
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12.—Mandible, female. 
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In Fig. 13 we illustrate a sort of over-all pattern of sex differences in 
growth in facial dimensions. We have chosen one height (total), one breadth 
(bizygomatic), two depth (po-na and po-go), and one mandibular dimension 
(co-go, or ramal height). This graph is based on dental stages, and shows that 
at each stage the females are, on the average, a bit younger. 
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Fig. 13.—Sex differences in facial dimensions. 


The curves for height, breadth, and po-na depth are simple. They show two 
things: (1) male dimensions are absolutely greater at each stage; (2) female 
gain is greatest earlier, male gain greatest later.* The po-go and ramal height 
curves emphasize what has been said previously, viz., that the former, which is 
usually classed as a depth dimension, really belongs with the ramal height 
growth pattern; even though it does register some mesiodistal distance it is 
still basically a measure of a posterior facial vertical dimension. It is worthy 
of note that po-go and ramal height differ less, between the sexes, than do the 
others illustrated. Since these two dimensions are, in a sense, measures of 
cephalofacial orientation it is to be expected that they be more stable; they are 
influenced, in all probability, by the much earlier stabilization (completion) of 
cephalic growth. 

This is noted by observing the position on each curve of the most marked upward slope, 


left to right. The differences in slope of curve are, of course, not marked, since total amounts 
of growth are not great. 


w 

274 

d joe 

fe 

60 

+ 

| 

“ 30 | 

ve 

te | 

ial x 

4 
1A 

‘ 

™ 

uy 


PROBLEM OF “TIMING” IN FACIAL GROWTH 


SUMMARY 


1. Organic growth is a dynamic, not a static, process. There are time- 
linked periods of faster and slower growth. This is true not only of systemic 
growth generally, but also of dimensional growth. 

2. Growth in height and weight was used as an example to show that the 
incremental curve will graphically demonstrate the decelerating and accelerat- 
ing phases of growth progress. 

3. There are three principal ways in which to handle growth data: 
chronological age, skeletal age, dental age. The first is based purely upon 
sidereal time, the second and third upon biological time. In the present paper 
only dental age was considered. 

4. All physical (or morphological) growth is measurable. Hence, we can 
ascertain central tendency and the normal range of variation by means of 
statistical analysis. 

5. In the face there are three planes, or ‘‘avenues,’’ of growth: height 
(vertical), breadth (transverse), and depth (sagittal). 

6. At birth breadths are 55 to 60 per cent of their final adult value, heights, 
40 to 45 per cent, and depths, 30 to 35 per cent. 

7. Postnatally the amount of growth, to the attainment of adult values, is 
65 to 70 per cent in depths, 55 to 60 per cent in heights, and 40 to 45 per cent 
in breadths. 

8. The major portion of this paper is given to a report on the first two years 
of a serial study of the facial growth of 600 Philadelphia school children (age- 
range 614 to 1314 years) during the period of ‘‘the changing dentition.’’ 

a. The data are handled on the basis of Hellman Stages ITI A, III B, III C, 
IV A, for which we have determined revised chronological ages. 

b. Facial growth data are presented in terms of measurements of height, 
breadth, depth, and mandibular size and position. 

e. The face, during the period studied, gains in height mostly in the upper 


segment, i.e., in the nasorespiratory area. There is some lower (symphysial) 


gain. Dental height is static. 

d. The face, during the period studied, gains in breadth at bicondylar and 
bizygomatic levels, less so at mandibular (bigonial) level. 

e. The face, during the period studied, gains in depth at quite a uniform 
rate, i.e., evenly in both upper and lower segments (though mid-face may show 
a slightly higher gain). 

f. The mandibular dimensions, during the period studied, tend to change 
(increase) in ‘‘ pattern fashion,’’ i.e., the age-changes are relatively synchronous. 

g. Throughout the period studied there is a tendency for females to grow 
at a slightly faster (earlier) rate; they are, as a rule, about one dental stage in 
advance of the boys. 

h. This first report, based on dental age, is subject to amplification and 
possible correlation by analysis of the basic data in terms of chronological and 
skeletal ages. Furthermore, we are now gathering roentgenographie cephalo- 
metrie data on each child, thus providing a further and additional analytic and 


comparative approach. 


275 
» 


276 WILTON MARION KROGMAN 


REFERENCES 


Fleming, R. M.: A Study of Growth and Development. Observations in Successive Years on 
the Same Children, Med. Res. Council, Spee-Rep., Series No. 190, London, 1933, H. M. 
Stationery Office. 

Goldstein, M. S., and Stanton, F. L.: Facial Growth in Relation to Dental Occlusion, Int. J. 
ORTHODONTIA 23: 859-895, 1937. 

Hellman, M.: Changes in the Human Face Brought About by Development, INT. J. OrTHo- 
DONTIA 13: 475-516, 1927. 

Hasselwander, A.: Bewegungssytem, in Hdbk. d. Anat. d. Kindes 2: 403-588, 1931. 

Krogman, W. M.: Growth of Man, Tab. Biol. 20: 1-967 (espec. pp. 610-632), Junk, Den 
Haag, 1941. 

Krogman, W. M.: A Handbook of the Measurement and Interpretation of Height and Weight 
in the Growing Child, Monog. Soc. Res. in Child Dev., vol. 13, no. 3, serial no. 48, 
1948 (pub., 1950). 

Smyth, C., and Young, M.: Facial Growth in Children With Special Reference to the 
Dentition, Med. Res. Council, Spec. Rep., Series No. 171, London, 1932, H. M. 
Stationery Office. 

Wallis, R. S.: How Children Grow, University of Iowa Studies in Child Welfare, vol. 5, 
no. 1, Iowa Univ. Press, 1931. 

Young, M.: Normal Facial Growth in Children, J. Anat. 71: 458-470, 1937. 


4a 

> 

bag 
4 
wt 
hee 


AN INVESTIGATION OF THE POSITION OF THE MANDIBULAR 
CONDYLE AND ITS INTERPRETATION FROM TEMPORO- 
MANDIBULAR JOINT RADIOGRAPHS 


Tep B. Martin, D.D.S., M.S.D., MippLetown, 


HE prime objective of this thesis was to determine the reliability with 

which temporomandibular joint radiographs portray the actual relation- 
ships which exist in the temporomandibular joint. This objective was ac- 
complished by a statistical comparison of measurements taken from wax im- 
pressions of the joint to those taken from carefully orientated temporo- 
mandibular joint radiographs. 

The skull material used for this thesis was obtained from the Chicago 
Museum of Natural History. Several hundred skulls were carefully examined 
in order to obtain thirty which presented an ideal occlusion. 

Wax impressions were then made of each joint. The softened wax was 
placed in the fossa and the mandible positioned by very carefully occluding 
the teeth into the previously observed proper relationship. This procedure 
was performed unilaterally in order that the amount of error in the relation- 
ship due to shrinkage of the mandible might be reduced to a minimum. 

With the wax impression in the joint on the side to be radiographed, each 
skull was orientated in Frankfort horizontal plane (Fig. 1) and the Lindblom 
apparatus utilized to obtain a radiograph of the articulation. 

Each impression was then lubricated and enclosed in model plaster. By 
means of brass wire experiment, it was found that the image usually seen on 
the radiograph as the condylar outline was approximately the junction of the 
lateral and middle thirds of the condyle. Each plaster model was then 
trimmed to this point so that the cross section was comparable to the image 
viewed on the radiographs {Fig. 2). 

Measurements were then taken on both the plaster models and the radio- 
graphs at the following three points: (A) from the anterior superior surface 
of the condyle to the posterior inferior surface of the articular eminence; 
(B) from the most superior surface of the condyle vertically to the roof of 
the fossa; (C) from the most posterior surface of the condyle horizontally 
to the anterior surface of the postglenoid tubercle. 

A statistical analysis of the measurements thus obtained indicated that 
carefully orientated radiographs give an accurate portrayal of the relation- 
ships which actually exist in the temporomandibular joint. 

Due to the variable amount of shrinkage and distortion present even in 
carefully selected skulls, mean values found for the measurements on the 


This paper was submitted in partial fulfillment of the requirements of Northwestern Uni- 
versity for the degree of Master of Science in Dentistry. 

Read before the Research Section of the American Association of Orthodontists, May 8, 
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Fig. 2.—A, Left condyle (with markers), lateral view; B, right condyle, lateral view. 


skull material would not necessarily coincide with mean values of the living 


population. It can be stated, however, that the distance at point A is the 


smallest of the three, and also is more constant than those at points B and C. 

The average distortion, which implies changes in size only and not 
changes in relationships of the joint structures, produced by angulation and 
distances such as those used in the Lindblom apparatus, is approximately 
0.25 mm. The possible maximum distortion in any given case would not be 
over 1 mm. 
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YOUR DOLLAR AND MINE 


Kur H. Muuurmax, D.D.S., PurBLo, 


face Dollar and Mine” is worth a great deal less in value than it was fif- 
teen years ago, and from all indications will continue to decline in value. 
We are in one of the most critical periods in history. 

Inflation is increasing by leaps and bounds, due to increases in all mate- 
rials and wages. This produces one cycle after another of price increases, 
which in turn make an increase in the cost of living. This causes an increase 
in wages to meet the cost of living, and the increase in wages makes necessary 
another increase in the price of goods produced in order to make a profit. 
This in turn gives everyone more money but it is cheaper in value and pur- 
chasing power. This creates a greater demand for goods than supply can pro- 
duce, causing further increase in price because of the demand for goods. As 
the price of goods increases the value of the dollar goes down. The supply of 
money is rapidly increasing at a time when there are fewer things to buy. 

Our freedom and existence are seriously threatened, making it necessary 
for us to raise and maintain a large standing Army, Navy, and Air Force. 
Arms production must increase to supply the Armed Forees, and this policy 
takes a lot of money. 

We have a very high national debt roughly estimated at $7,000 per indi- 
vidual. More revenue is needed by the government, making tax increases 
necessary, and we are unable to balance our year-to-year budget. Our national 
debt is increasing rapidly. Our domestic economy will be affected for years to 
come, and it is very doubtful if the present generation will see the end of this. 
Under present conditions the standard of living will change, the money we 
receive for our services and that which we have saved will change in value. 
Even the demand for our services may be less because our patients might be 
unable to afford them. 

What is the value of the dollar today? As a basis for comparison let us 
consider the dollar worth 100 cents from 1935 to 1939. In the year of 1948, 
the postwar period was at its height and the dollar value was 57 cents. In 
February of 1950 it was up to 60 cents and today it is worth about 50 cents. 

An interesting comparison of the dollar takes us back to the 1931 salary 
of Babe Ruth which was $80,000. The 1948 salary of Ted Williams of the 
Boston Red Sox was $125,000. After deducting taxes, Williams’ take home 
pay was less than Babe Ruth’s. Williams’ take home pay in 1950 buys one-half 
of what Babe Ruth could buy in 1931. If Williams were to receive a salary 
equal to Babe Ruth’s he would receive $327,451. 

In order to see what the purchasing power of the dollar is, a few basic 


items which we all use in our everyday life are quoted. Let us not make the 


Read before the Rocky Mountain Society of Orthodontists, Denver, Colo., Nov. 6, 1950. 
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mistake in thinking that dental fees are overlooked in these Government sur- 
veys of prices. Using as a basis the period of 1935 to 1939 the dollar of 100 
cents. 


Food.—Takes about 40 per cent of the average budget. 
In 1935 99.4 
May, 1950 200.3 
A gain of 101 


Clothing.—Takes about 12 per cent of the average budget. 


In 1935 96.7 
May, 1950 185.1 
A gain of 89 

Rent.— 
In 1935 94.1 
May, 1950 123.5 


A gain of 29. Rents would be a great deal higher if it were not for 
rent controls. 


Fuel, Electricity, and Refrigeration. 
In 1935 99.0 
In 1950 138.8 
A gain of 40 
All Items (Average) .— 
In 1935 97.6 
In 1950 168.6 
A gain of 71. 
The cost of living today has increased 71 per cent over the 1935 to 1939 period 
and prices continue to go up. 

The thought that we are making more money today so we therefore have 
more money to spend is not in keeping with the facts. A survey of the 1949 
finances of consumers shows 29 per cent of all families have no liquid assets. 
Seventy-three per cent earning $1,000 to $3,000 have no checking accounts, 
and 77 per cent of this wage group have no savings account. Forty-five per 
cent of all families have less than $200 in liquid assets. The family budget for 
four people in 1939 with a $400 monthly income spent $225 for food, clothing, 
and shelter. Today the same items are $384.75. 

The average life expectancy for a dentist is 65.4 years and the lifetime 
income is $294,415, if incomes remain constant at the 1948 level. 

The average net income for 1948, income tax not deducted : 


General Practitioners $ 6,619 
Partial Specialists $ 7,891 
Full Specialists $10,605 
All dentists (average) $ 6,912 


Specialists have a 70 per cent higher income than general practitioners 
and the highest average incomes earned are by full-time specialists in ortho- 
donties, oral surgery, and exodontia. 
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The incomes of dentists have certainly not increased in proportion to other 
lines of business and labor. Semiskilled labor today gets from $7,000 to 
$10,000 and skilled labor gets as much as $15,000 a year. 

The income of the dentists is about the same or slightly less than in 1940 
after we pay our taxes. Using the 1935 dollar as 100 cents, excluding taxes 
and finding the dollar worth 50 cents today, let us compare the average in- 
comes. The average net income $6,912 is actually worth one-half or $3,456. 
The 1935 average net income was $2,425, an increase of $1,031. The 1940 
average income was $3,314, an increase of $142. 

We have nothing to sell but our time and knowledge. Those who must 
retire or are taken by death have no going business which will yield an income. 
We are not protected by a pension fund, nor are we provided for by the Fed- 
eral Social Security Plan. We have so many different taxes that time does 
not permit me to name them. If there is anything that you and I buy today 
that does not have one form or another of tax, I am unable to find it. Paying 
a tax on a tax is with us to stay. We are so accustomed to paying these taxes 
we think very little about it. The hidden taxes are many; for instance, we pay 
32 separate taxes on a loaf of bread and at least 42 on a suit of clothes. Taxes 
are going up, and from all indications we may have some new ones in order 
to meet the growing costs of our government. 

Federal tax revenue has increased 598 per cent in the past ten years, and 
in dollars this is 331% billion dollars. Our State and Local taxes show an in- 
crease of 5 billion dollars over the past ten years. 

The largest tax we pay is our income tax. A raise of 18 per cent in income 
taxes went into effect recentiy. This tax increase is about $1.50 more out of a 
weekly salary of $75.00. The raise in our 1950 income tax will not be so large. 
The income tax rates will increase on our 1951 taxes. 

The following income tax payments are based upon the average net 
income for dentists: 


MARRIED MAN AMOUNT NET AFTER TAXES INCREASE IN TAXES 
1949 taxes 861.62 6,050.38 
1950 taxes 900.36 6,011.64 38.74 
1951 taxes 1,024.58 5,887.42 124.22 


if present rates remain unchanged. 


Our lifetime income is over a shorter period of years than others. In those 
years we are in a higher tax bracket and pay a higher income tax than others 
making the same amount over a longer period of years. Some plan for reduc- 
tion of income tax for professional people to compensate for the difference in 
higher lifetime taxes should be considered. 

To be eligible to draw Social Security you must be 65 years of age and one- 
half the years employed must be under Social Security. The amount of return 
received is determined by the length of time and the amount paid in to the 
account. The highest payment at the present time is $68.50 to a single person. 
A married couple receives $102.75, the wife receiving one-half the amount of 
the husband. Social Security payments will increase in 1952 to $80 for a single 
person and $120.00 for a married couple. The number of people receiving 
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Social Security in Colorado is over 320,000. Contributions by the employee 
are subject to income tax; the employer’s share is paid from gross receipts as 
a business expense. The benefits of Social Security when paid are federal in- 
come tax exempt. 

The American Dental Association opposed the Social Security Plan when 
it was recently offered to include dentists. I have been unable to determine 
the reason for opposing the plan. Social Security is the same as an endow- 
ment insurance policy with an insurance company. No doubt a large number 
of dentists are interested in this form of old age protection. 

The Colorado Old Age Pension averages $65.70 for a single person; $131.40 
for a married couple. 

Social Security is not paid in addition to the State Old Age Pension. As 
an example, you are eligible to draw $20 Social Security and the old age pen- 
sion of $65.70. The Social Security payment of $20 is deducted from the Old 
Age Pension making that payment $45.70. 

There are 1114 million persons aged 65 and over, or 1 out of 13. The aver- 
age life expectancy is about 68 years. Professional and semiprofessional work- 
ers number 130,000 men and 43,000 women, a total of 173,000, comprising 6 per 
cent of the older popultaion, the same percentage of professionals in the total 
working population. 

Three and one-half million have absolutely no income; 2 million have in- 
comes of less than $500 per year, and another 2 million have incomes between 
$500 and $1,000 per year, a total of 7144 million. One-fourth of this group 
are covered by some kind of social insurance ineluding veterans’ benefits. 
About four-fifths live with some member of their family, either distantly or 
closely related. 

A dentist is unable to deduct the cost of a pension plan from the gross 
profits as a business expense like corporations. To provide for retirement he 
must save money out of his net income out of which he has to pay full income 
tax. Investment returns such as interest, dividends, and rents cannot be de- 
ferred until such time as earnings are less. At present interest rates of 2.5 
per cent it requires an investment of $40,000 for $100 per month return, which 
is about equal to the amount received by a married couple on Social Security. 
An investment of $53,000 returns an amount equal to the old age pension. 

There are many investment plans which bring a larger return for the 
amount invested. There are also many stocks and bonds which return a good 
rate of interest. The Revenue Department is very interested in these sources 
of incomes, and it seems certain that a withholding tax will be placed on this 


income. 

The only thing that is cheap today is the dollar. This is because the coun- 
try and the rest of the world have been flooded with dollars. This plan makes 
the dollar easy to get, to borrow, to earn, and to spend. More and more peo- 
ple are aware of the fact that something has happened to our money. A dollar 
is just not what it was a very short time ago. 
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CLASS I MALOCCLUSION 


REPORT OF A CASE 


Nei J. LEoNARD, D.D.S., MEmMpuis, TENN. 


HE patient was a girl, 12 years of age. 

Diagnosis —This case was diagnosed as Class I malocclusion with a 
crowded condition in the anterior region of both arches and associated with a 
very deep overbite. 

Etiology—The patient was in good health, but had the general run of 
childhood diseases. This malocclusion was probably caused by the early loss of 
deciduous teeth and the drifting’ forward of the posterior segments. 

Plan of Treatment.—To relieve the crowded condition, place the teeth in 
proper alignment, and as nearly as possible over the base which nature had 
created ; also open the bite and give the patient a good functional occlusion. 

As I believe it is necessary to place the teeth as nearly as possible over 
basal bone, and I do not believe the posterior teeth can be moved distally to any 
appreciable amount and be expected to stay in that position, I decided it was 
necessary to extract the four first premolars, in order to treat this case satis- 
factorily. 

Mechanics.—Bands were constructed in the usual manner for the 6-year 
molars, using Johnson loop bands. Williams’ half-round tubes were soldered to 
the lingual surfaces in their proper position. The bands were again adapted to 
the teeth, impressions taken, models poured and separated. A lingual appliance, 
0.040 inch D-Pep wire, was constructed for the lower arch, resting against the 
gingival margin of the lower anterior teeth, with a slight lingual bend just 
distal to the euspids. This permits the cuspids to be moved distally and kept in 
the cancellous trough. Loop springs were used to upright the cuspids and start 
them back into the spaces vacated by the first premolars. 

This also creates spaces between the anterior teeth, making it easier on the 
patient and operator to fit twin arch bands. An 0.036 inch labial arch wire was 
used in the beginning to prevent rotation of the molars. This was discarded 
when bands were fitted to the anterior teeth and twin wires locked in place. 

The same procedure was used in the maxillary arch, except an acrylic 
button or bite ledge was fastened to the lingual areh, to aid in opening the bite 
and also served as a wonderful anchorage unit. We do not want the posterior 
teeth to move forward in these extraction cases until we have the anterior teeth 
in the proper position. Then, if there are spaces between the cuspids and second 
premolars, the buccal segments are brought forward. 

After the cuspids were moved into the first premolar spaces, or as far as 
necessary, the six anterior teeth in both arches were fitted with twin arch bands, 

Read before the Southern Society of Orthodontists, Miami, Fla., November, 1950. 
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and twin wires, 0.010 inch, were locked in place, to begin correcting the rotated 
teeth. The lingual arch was shortened so that it would not rest against the 
anterior teeth. 

After rotations were corrected and twin arch brackets were in good align- 
ment, the twin wire in the maxillary arch was changed to a flat wire (0.10 by 
0.020 inch) and the end sections were bent just distal to the buccal tubes, which 
held all teeth in the maxillary arch in one unit, the lingual bite ledge still being 
in place. This was for anchorage only, as Class III elastics were used to tip the 
lower anterior teeth slightly distally and close all spaces, also to set up anchorage 
in the mandibular arch. After this step was accomplished, the twin wire in the 
mandibular arch was changed to a flat wire, a twin wire 0.011 inch in size 
replaced the flat wire in the maxillary arch, and the lingual appliance was 
removed. The treatment was reversed and Class II elastics were used to finish 
closing the maxillary spaces and bring the teeth in both arches into their 
normal anterior-posterior relationship. 

Progress of the Case.—The patient was seen about two or three weeks apart 
during active treatment. Appliances were inserted in March, 1947, and active 
treatment was completed in July, 1948. 

Retention.—After all appliances were removed, a Hawley retainer with 
bite ledge was constructed with spurs resting against the labial surface of the 
lateral incisors. This was worn approximately six months at all times and at 
night about six months to a year. No retention was used in the lower arch. 


Results Achieved.—A nice alignment of teeth in good functional relation- 
ship was the result, the teeth being well on the ridge and with practically no 
chances of relapsing. 


EXCHANGE 


CEPHALOMETRIC APPRAISAL OF A CLASS II, DIVISION 1 
MALOCCLUSION TREATED WITH THE TWIN 
ARCH MECHANISM 


REPORT OF A CASE 


WILLIAM F. Forp, D.D.S.. M.S.D.. Cuicaco. 


HE patient, K. D., was a girl, 11 years of age. A diagnosis of Class II, 

Division 1 malocclusion was made (Fig. 1). The lower arch form was rather 
good and the upper anterior teeth, although protruded, were quite spaced. The 
facial muscles were in a poor state of functional balance due to the protrusion of 
the upper anterior teeth (Figs. 2 and 3). 

By dividing the cephalometric analysis into two parts, namely, skeletal 
and denture, it was observed that the skeletal pattern was good, being within the 
mean ranges of the normal standards for this age group as determined by Downs 
and Riedel. Fig. 4 shows a tracing of the oriented lateral cephalometric roent- 
genogram before treatment. Table I represents the planes and landmarks of 
this tracing. 

In analyzing the relationship of the denture to the skeletal pattern there 
was a 10.54 mm. protrusion of the upper central incisors to the NP plane. The 
upper central incisors were tipped at a 128.5° angle to the constant SN plane. 
The axial inclination of the upper central incisors to the lower central incisors 
was 102.1°. The axial inclination of the lower central incisors to the mandibular 
plane was 99.2 

A functional analysis of the occlusion, based on the concept that the posi- 
tion of the mandible is established primarily by the musculature, revealed that 
there was a normal path of closure from rest position to occlusion. The freeway 
space measured 3 mm. 

Prognosis: The prognosis was favorable, because of the age of the patient, 
the good skeletal pattern, and the degree of spacing of the teeth in the upper 
arch. 

History and General Clinical Picture: Prenatal history revealed that gesta- 
tion was normal and delivery was normal. The child was breast fed and she 
sucked her fingers until the age of 3. She was a mouth breather, had a normal- 
sized tongue, the average childhood diseases, and an average amount of caries. 


Etiology: Heredity. 

Plan of Treatment: The plan of treatment was as follows: 

1. Retract the upper anterior teeth and decrease upper arch length. 

2. Correct the mesiodistal relationship of the bueeal segments. 

3. Correct minor irregularities. 

Mechanics of Treatment: The four first permanent molars and the upper 
four anterior teeth were banded. The Johnson twin arch wire was inserted 
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1.—Study models before treatment. 


Fig. 2.—Frontal view before treatment (left) and after treatment (right) demonstrating the 
effects of the malocclusion and of the normal balanced occlusion on the facial musculature. 


of 
7 
6 
a 

wa 
« 
ri 


wre 


=, 


t 


pm 


288 WILLIAM F. FORD 


passively. Three weeks later a lower Mershon appliance was set and also a new 
upper twin areh wire with intermaxillary hooks. Elastics were started at this 
time. 

Progress of Case: The patient was seen at three-week intervals. While the 
spaces in the upper arch were being closed, intermaxillary elastics with a 
measured force of 3 oz. were continued without any stops on the upper arch, 
until the upper and lower incisors were in contact. At this point, posterior coil 
springs (0.009 inch), cut %@ inch long, were inserted and activated 4%. inch to 
exert 114 oz. of pressure. At the same time the intermaxillary elastic force 


Fig. 3.—Profile and frontal views before treatment (above) and after treatment (below). 


was increased to 5 oz. to obtain the desired distal force. The protrusion was 
reduced and the molar relationship was satisfactory after six months’ time 
(Fig. 5). (The midline was slightly off center due to discrepancy in tooth size. ) 
The posterior coils were removed, the arch was pinched to stop it in front of 
the buccal tubes, and elastics were worn daytime only, until the premolars had 
erupted into their proper position. Elastics were then worn three hours a day 
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Fig. 4.—Tracing of oriented lateral cephalor 


CEPHALOMETRIC 
PLANES AND LANDMARKS IN MEAN (FOR 
SKELETAL ANALYSIS CHILDREN ) 
Relative anteroposterior 80.79° 
position of maxilla or S—-N-A 
Relative anteroposterior 78.02° 
position of mandible or S-N-B 
Relative anteroposterior differ 
position of maxilla to ence of 
mandible or S—N-A 2.77° 
to 
S-N-B 
Angle former by mandibular 32.27° 
plane and the constant or 
sella nasion plane NS-GoGN 
Angle of convexity or N-A-P +4.22° 
—).00° 
DENTURE ANALYSIS 
Axial inclination of 103.54° 
upper central incisors 
to nasion sella or |1 -NS 
Axial inclination of 130.40° 
upper central incisors 
to lower central 
incisors or | 1-|1 
Axial inclination of 93.52° 
lower incisors to or 


mandibular plane 
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(measured in mm. from 


1 — GoGN 


6.35 mm. 


incisor edge) or |1 —-NP 
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netric roentgenogram before treatment. 


ANALYSIS* 
STANDARD | PATIENT 
DEVIATION K. D. 
3.85° 83.50° 
3.06° 79.60° 
3.90 
1.67 28.00° 
5.38 +4.90° 
5.09 
BEFORE AFTER 
TREAT- TREAT- 
MENT MENT CHANGE 
5.02 128.50° 101.80° 26.70° 
7.34 102.10 129.50 27.40° 
5.78° 99,20° 99.50° 0.30‘ 


2.67 mm. 10.54 mm. 4.31 mm. 6.23 mm 


the planes and landmarks in the before and after tracings of the 
skeletal and denture analysis. (From Downs and 


Riedel. ) 
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for the next four and one-half months. After this time Hawley retainers were 
made. The length of active treatment was fourteen and one-half months. Fig. 
6 shows the models after the appliances were removed. 


Results Achieved: Fig. 7 is a tracing of oriented lateral cephalometric 
roentgenograms after treatment. In the denture analysis the upper central 
incisors were retracted 6.23 mm. in relation to the NP plane. The axial inclina- 
tion of the upper central incisors to the NS plane was reduced from 128.5° to 
101.8°, a change of 26.7 

Fig. 8 is a superimposed tracing before and after treatment. 

The axial inclination of the upper central incisors to the lower central 
incisors was reduced from 102.1° to 129.5°, a change of 27.4°. 


Fig. 6.—Study models after treatment. The length of active treatment was fourteen and one- 
half months. 


The axial inclination of the lower central incisors to the mandibular plane 
remained about the same. It was 99.2° before treatment and 99.5° after treat- 
ment. Treatment was facilitated to a large degree by the natural growth 
process, and the correction of the mesiodistal arch relationship was accomplished 
in part by restraining the maxillary teeth in their normal downward and for- 
ward movement while other facial components grew downward and forward. 
Figs. 2 and 3 show frontal and profile photographs taken after treatment. 

Marked changes in the denture relationship were accomplished through 
treatment, resulting in a functionally balanced occlusion and an esthetically 
harmonious facial musculature. 
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16-D. CEPHALOMETRIC ANALYSIS 
CASE NO 
came 1016-50 


13 YRS 


Fig. 7.—Tracing of oriented lateral cephalometric roentgenogram after treatment. 
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Fig. 8.—Superimposed tracing of lateral cephalometric roentgenogram before and after treat- 
ment. (S registered.) 
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CLASS IT, DIVISION 2 (ANGLE) MALOCCLUSION 


REPORT OF A CASE 


FREDERICK T. Bartcu, D.D.S.. M.S.D.. Evanston, IL. 


HE patient, G. K., was a white girl 14 years of age. She had Class II, 

Division 2 (Angle) malocclusion. This case exemplified the most typical 
of the Class II, Division 2 series. The maxillary arch was narrowed in both 
lateral halves and these buccal segments were anterior or mesial to their correct 
positions. The anterior segment was in supraversion and the central incisors were 
in linguoversion. The lateral incisors and cuspids were mesial to their proper 
positions. The mandibular arch was only slightly narrowed in its lateral halves, 
and the anterior segment was in supraversion. Both upper and lower posterior 
segments may have been in infraversion. The mandibular arch was in distal 
relationship to the maxillary arch on right and left sides. There also existed an 
exaggerated curve of Spee. In the over-all profile of the face it appeared that 
the vertical dimension of the face was diminished especially in its lower third. 
There also appeared to be an abundance of lip material with an overactive 
mentalis muscle. 

The intraoral radiographs revealed that all permanent teeth were present, 
but that the upper third molars were undersized. The supporting bone ap- 
peared to be normal in all respects. There appeared to be nothing of an unusual 
nature except the size of the aforementioned upper third molars. 

History and General Clinical Picture—This child had chicken pox only, 
which left a few deep marks on her forehead near the hairline. Otherwise she 
had always enjoyed good health. Her ambition was to become a professional 
dancer and by this training her physique was excellent and posture was excep- 
tional. Mental health was good and she was an excellent student in school. 
There were no external pressure habits of any kind and there was no evidence 
of endocrine disturbance. Caries was very mild. 

Both parents had good occlusion and as she was an only child no sibling 
comparisons could be made. 

Etiology.—tIn eases of this type it is difficult to ascribe a cause. Such a 
condition may arise from a combination of hereditary factors which blend to 
alter the normal growth pattern in such a manner as to produce this type of 
malocelusion. There were no local factors that were discernible in this case. 

Plan of Treatment.—The treatment objectives are listed as follows: (1) re- 
duction of linguo- and supraversion of the upper anterior segment; (2) distal 
movement of upper buccal segments of teeth including cuspids and lateral 
incisors; (3) establishment of arch form in both arches; (4) reduction of supra- 
version of lower anterior teeth; (5) reduction of infraversion of all posterior 
segments; (6) establishment of a flat curve of Spee; (7) placement of mandibu- 
lar denture under the maxillary denture; (8) reducing any rotations; (9) re- 
tention with Hawley type on the upper arch and a lingual type on the lower 
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The maxillary arch carried a MeCoy tube appliance with the central incisors 
only being engaged. Lingual extensions were soldered to the molar bands. At 
first a fixed removable lingual arch with extensions to the second molars was 
employed on the lower arch. Later, the lower anterior teeth were banded and 
a MeCoy tube appliance was added to complement the lingual mechanism. 

The upper labial arch was expanded anteriorly and depression action placed 
in the same arch. This action placed an elongating and tipping reaction on the 
anchor molars. Slight lateral expansion was placed in the upper labial arch and 
thus through the medium of the lingual extensions the upper buecal segments 
were expanded laterally. At the same time auxiliary springs were added to the 
lower lingual appliance in order to expand the premolars and cuspids slightly 
and to keep them in harmony with the upper teeth. 


Fig. 5 Intraoral x-rays taken April, 1950. 


; At this juncture the aforementioned Me¢ ‘oy tube appliance was added to 
the mandibular arch and intermaxillary hooks were added to the upper labial 
arch wire. Intermaxillary foree was now employed to move the buceal segments 
distally, reduce the infraversion of the posterior teeth, and to position the 
mandible forward to its proper position. During this process the lower labial 
arch was adjusted for depressing action on the anterior segment and also a 
primary tip-back reaction was set against the anchor molars. The last two 
movements act in unison, each complementing the other. The over-all action 
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and reaction tend to elevate the posterior teeth, depress and tip back the second 
molars, and depress the anterior segment. These actions and reactions flatten 
or level off the curve of Spee. In the maxillary arch as the upper molars moved 
distally, the second and first premolars followed them back through the influence 
of the pull by the transseptal fibers of the periodontal membrane. The upper 
cuspids were positioned by direct pressure of the arch wire and the lateral 
incisors were likewise reduced or positioned. 

Intermaxillary foree was utilized until the neutral position was slightly ex- 
ceeded and then the elastics were worn only at night in order to maintain the 
relationship. No supplemental therapy was employed in this ease. 


CEPHALOMETRIC ANALYSIS 
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Fig. 6.—This case was a typical Class II, Division 2 and has been stable since retention. 
All of the angles were within the normal range and for this type of case the facial balance was 
very pleasing. There was some shortening of the vertical dimension of the lower face but 
this is the usual situation in this kind of case. Lower incisor to mandibular plane was ex- 
cellent, as was lower incisor to upper incisor. This case apparently was one of those which 
was awaiting orthodontic interference. There was the minimum of forward transference of 
the mandibular arch. On the whole the patient was in good denture and facial balance after 
completion of treatment. 


Progress of Case.—This patient was seen at two-week intervals from March, 
1944, until June, 1945, or a period of fifteen months, which was required to 
establish so-called normal occlusion. This girl gave full cooperation and there 
were no complications of any kind. 


Secondary Treatment.—From June until December, 1945, the appliances 
were worn in the initial phase of retention. During this five-month period she 
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Hawley type retainer placed on the upper arch. The Hawley retainer was worn 
for an additional six months when it was thought the occlusion might be stable. 
At that time it was discontinued. 


Results Achieved.—Because of the fine cooperation of this patient all of 
the treatment objectives were attained. The posterior occlusion was well estab- 
lished, the linguoversion of the upper central incisors was reduced, and the 
supraversion and infraversion in both arches were greatly overcome, while the 
curve of Spee was now practically a straight line. 


REFERENCE TABLE FOR CEPHALOMETRIC ANALYSIS 


ADULTS 
| STANDARD 
S-N-a 82.01 3.89 
S-N-b 79.79 3.60 
Diff. 2.04 
GoGn-NS 31.71 5.19 
l NS 103.97 5.75 
1 GoGn 93.096 6.78 
1 l 130.98 9.24 
1—-NP (mm.)* 5.51 3.15 


*All readings in degrees except this one. 


Observations and Conclusions.—Over the years the occlusion as established 
has held exceptionally well. With the tendency of the deep overbite to return 
there was only a slight break in the lower anterior segment as a result. The 
above shows that this combination of appliances, if judiciously employed, is one 
of the many fine mechanisms which may be employed in the treatment of cases 
in this category of malocclusion. The intraoral radiographs revealed a slight 
amount of nubbing at the apices of the maxillary incisor teeth. All other situ- 
ations appeared to be well within normal limits. All of the permanent teeth 
were present and in position. 


Posttreatment Findings.—This patient at 20 years of age revealed that all 
teeth including the third molars were in full eruption and good occlusion. There 
was a small break in the lower anterior segment and this may be attributed to 
the partial return of the deep anterior overbite. All other phases of the oc- 
clusion were holding well. 
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James David McCoy 


"8 ge of the most brilliant, inspiring, and delightful occasions in the annals 
of Pacific Coast orthodontic history was held on Monday night, February 
19, in the Concert Room of San Franciseo’s Palace Hotel during our twenty- 
second general meeting. 

It was the testimonial dinner honoring James D. MeCoy at which 107 of 
his ardent admirers gathered to pay tribute to our highly esteemed and beloved 
colleague. 

The idea was conceived many months ago in the minds of a small group 
of his close friends and spearheaded by Harvey A. Stryker and Vernon Hunt. 
As the “‘rumor’”’ surreptitiously spread up and down the Pacifie Coast, it gained 
momentum, finally growing to an enthusiastic wave of gigantic proportions. An 
arrangements and honorary committee was established comprising all three 
components of the Pacifie Coast Society under the chairmanship of Walter 
Furie with Aldys J. Gray as co-chairman. 

When the news finally filtered down to Jim’s keen ears via the ‘‘grapevine,’’ 
he protested with his typical modesty and justifiable embarrassment, soon realiz- 
ing, however, his helplessness to stem the avalanche bearing down upon him. 

The setting and atmosphere of the Palace Hotel’s Concert Room with its 
elaborate banquet table, spring flowers, and lighted candles, and a carefully 
selected menu from the Palace’s world-famous cuisine supported by the choicest 
wines from its renowned cellars, were appropriate for this momentous occasion. 

During the cocktail hour, we were entertained by the popular Francisco 
Quartet in gay Spanish costumes, who later, during dinner, strolling between 
the banquet tables, rendered familiar numbers in which all joined in a festive 
spirit. By popular demand, our own crooning star, Aldys Gray, with his faith- 
ful guitar gave out with several of his famous songs, which as usual ‘‘brought 
down the house.’’ 

Attractive programs commemorating the event had been prepared con- 
taining his portrait, a brief biography, replicas of three letters from his old and 
dear friends, Joseph Johnson, Joseph Eby, and H. C. Pollock, a list of committee 
members, and an agenda of the evening’s events. Jim’s program was passed 
around, signed by all, and presented to him enclosed in a handsome leather- 
bound portfolio suitably inscribed with his name in gold lettering. 

Following dinner, Chairman Walter Furie opened the proceedings with a 
brief résumé of the history of the event, thanking the many willing workers re- 
sponsible for its production. He then introduced Reuben L. Blake who carried 
on as toastmaster and who first paid his personal tribute to our honored guest. 
He mentioned and displayed the scores of congratulatory letters and telegrams 
from over the entire nation received during the preceding weeks from regretful 
friends unable to attend. The reading of these was interspersed between 
speeches during the evening. 

President Stenson Dillon was first called upon, and briefly, in his inimitable 
and humorous way, spoke of his relationship with Jim in Southern California. 
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Vernon Hunt, Central Section Director and member of the California State 
Board of Dental Examiners, having spent time in Jim’s office in past years, in 
his whimsical ‘‘ Will Rogers’’ style expressed gratitude for much valuable as- 
sistance and advice. 


JAMES Davip McCoy 


It was a great treat and pleasure to have American Association of Ortho- 
dontists’ President-Elect, Bernard deVries journey from Minneapolis to attend 
this meeting. He was then called upon and delivered an extensive and interest- 
ing résumé of Jim’s lifelong activities and their relationship in the American 
Association of Orthodontists and his nine years on the American Board of Ortho- 
dontics. He recalled the time and effort expended by Jim and distances traveled 


over the years in the interest of orthodontics which he estimated at 150,000 


miles or six times around the world. His talk was virtually a historical doeu- 
ment and could well be published and made a part of the history of orthodonties. 
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From Dallas, Texas, Brooks Bell was with us as one of our leading essay- 
ists. Representing the Southwestern Society as a Past-President, he expressed 
the devotion and gratitude of their members and presented Jim with a very 
beautiful metal plaque artistically engraved with eloquent words of gratitude for 
his courtesies to them. 

Our meeting was indeed incomplete without our good friend and teacher, 
University of Southern California’s Professor of Orthodontics, Spencer Atkin- 
son, then seriously ill but at this writing on the road to recovery. In his stead, 
Walter Furie read a letter from him eulogizing Jim most highly for his accom- 
plishments and service to the profession and presenting him with a handsome 
gold fountain pen engraved with a message from the Alumni of the Orthodontic 
Department of the University of Southern California. 

San Francisco’s Ernest L. Johnson, member of the American Board of 
Orthodontics, then expressed the appreciation of President Joseph Eby and 
other members of the Board for Jim’s long and loyal service to that body. 

A real pioneer in orthodonties and devoted friend, Allen H. Suggett, long 
retired, was with us, having journeyed from Southern California for the ocea- 
sion. He reviewed their long years of friendship, their, joint experiences in the 
American Association of Orthodontists, and related many personal episodes in 
which he owed much to Jim’s courtesies and favors. Dr. Suggett then presented 
Jim to his friends, before which we all joined in a grand and spirited chorus 
of ‘‘For He’s a Jolly Good Fellow.’’ 

Jim had been sitting in thoughtful and serious silence throughout the en- 
tire proceedings but then rose and bravely but eloquently expressed how deeply 
touched he felt by the highly complimentary remarks showered upon him. He 
reminisced on early experiences in the profession, mentioning some of the 
pioneer orthodontists of the Pacifie Coast, such as Drs. Robert Dunn, B. Frank 
Gray, and Goddard. Among other things, he made it clear that unlike most 
testimonial dinners usually given to those retiring, he was far from doing so, 
obviously a fact of great satisfaction and pleasure to us all. 

He had maintained complete composure until his closing remarks when 
emotion evidenced itself from his heartfelt gratitude while stating, ‘‘The dreams 
of my youth have been realized by the host of friends made evident by their 
presence here tonight.’’ Following this, in deeply moved and uncertain voice, 
reciting from memory, he closed with this appropriate poem by Eugene Fields: 


WHEN I WAS A BOY 


Up in the attic where I slept 

When I was a boy, a little boy, 

In through the lattice the moonlight crept, 
Bringing a tide of dreams that swept 

Over the low, red trundle-bed, 

Bathing the tangled curly head, 

While moonbeams played at hide-and-seek 
With the dimples on the sun-browned cheek— 
When I was a boy, a little boy! 
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And oh! the dreams—the dreams I dreamed! : 
When I was a boy, a little boy! “a 
For the grace that through the lattice streamed . 
Over my folded eyelids seemed 
To have the gift of prophecy, 
And to bring me glimpses of times to be ‘ 
When manhood’s clarion seemed to eall- 
Ah! that was the sweetest dream of all, 
When I was a boy, a little boy! 
‘he toastmaster spoke a few words on the penalty one must suffer when ( 
so highly regarded, and said that the occasion should be considered as simply 
presenting him with some flowers which he could smell. The toastmaster then ‘ 
declared adjournment with sincerest wishes for many more years of activity, 
success, happiness, good luck, and especially good health to Jim, Mrs. MeCoy, : 
and his daughter. 
Thus ended an event of sincere pleasure and heartfelt gratitude for the " 


presence with us in our lifetimes of this leader, scholar, benefactor, gentleman, 
and friend, which shall ever remain vivid in our memories. 


Reuben L. 


Blake. 
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Editorial 


Orthodontic Education 


IME changes the outlook. Deficiency, aging, and growing old because 

the body is not getting enough of the right food, can oceur in children. 
CARE representatives and UNRRA agents in Europe took thousands of pic- 
tures of ‘‘little old children,’’ young human beings who were literally grow- 
ing old at 12 and 13 years of age. They had plenty of food but the wrong 
food—not enough proteins, vitamins, and minerals. 

Orthodontic education has changed too, particularly on the specialty 
level. 

If you thumb through orthodontic literature over the period of the last 
thirty-five years you will be impressed by the profuse material and various 
reports that have been recorded in regard to this subject. After you have 
read voluminous committee reports, even then, you will be aware that what 
happened over a period of years of evolution is practically the same routine 
that happened in all of the great specialties of health service. 

About the time of World War I when orthodonties was struggling for 
some recognition, orthodontists were quite generally labeled by the yardstick 
of the background of their appliances and professional training. Orthodontic 
training was available only on the private school level and orthodontists were 
known as Angle men, Dewey men, Brady men, Jackson men, pin tube men, 
and ribbon arch men. 

After the lapse of about thirty-five years it is now interesting to thumb 
through the list of graduate courses in orthodonties offered by the accredited 
dental schools of the United States. That list follows: 

15 months 
14 months 
385 hours 


University of California 
University of Southern California 
Howard University 


Emory University 
Northwestern University 
University of Illinois 
University of Indiana 


University of Iowa (requirements and eert 


Tufts College 

University of Michigan 
University of Minnesota 

St. Louis University 
University of Kansas City 
Washington University 
Western Reserve University 
University of Pennsylvania 
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2 years 

15 months 

18 months 

18 months 
ification not clear) 
18 months 

2 years 

18 months 

2 years 

14 months 

21 months 

36 semester hours 
12 months 
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EDITORIAL 


University of Pittsburgh 1 year 

University of Tennessee 18 months (half-time) 
University of Washington 3 quarters 

Ohio State University 2 years 


the specialty, bowed out and the graduate courses took over, and that is as 


The private schools, after doing the spade work of the development « 


it should be. During the private school phase, there were good and bad 
features. One thing is certain—some private schools did the most amazing 
job of indoctrination and briefing of their students ever experienced in any 
specialty of health service. You finished some private school courses and 
emerged thoroughly convinced that anyone who had not received such bless- 
ings and advantages and mechanical concepts was not to be censored but to 
be pitied and perhaps regarded as an orthodontic casualty. 

Much of that passed, however, notwithstanding any violation of the con- 
cept of the “‘Democracy of science.’’ Such students emerged, fired with an 
urge and enthusiasm for the advancement of orthodontics never matched in 
any other department of dentistry. 

The university graduate schools can now contribute some things badly 
needed in orthodontics at the present stage of its development. They can 
help raise orthodonties by its boot straps into a very important health service 
for childhood by changing the student viewpoint. 

Bring the theme to the mind of the student that appliances are not the 
essence of orthodonties as featured at the birth of the specialty. They are a 
mechanical corrective influence only and should not be featured as the be- 
ginning and the end of the subject. 

It has required thousands of men and women working patiently in hun- 
dreds of jaboratories to put together the little bit of knowledge we now have 
about food, and how important it is, but that little bit of knowledge can mean 
a full, strong life. The biggest news in your lifetime is the highly personal 
important news that you do not have to begin to wear out at 25, slow down 
at 35, look middle-aged and tired at 45. 

If that is true, speculate how important food must be to the creation of 
bone, whether it is the support for legs, arms, pelvis, or teeth. 

No doubt mechanical appliances are highly important, however. Starting 
with the private schools that department absorbed orthodontic thinking for 
years. That all changed and now that dental schools have taken over it is 
hoped that they will proceed with broad orthodontic training, as well as pro- 
vide the inspirational enthusiasm so characteristic of the private teaching 
of the past. 

To provide wide clinical experience and efficient teachers is indeed a big 
order, however, and requires wide experience on the part of the head of such 
schools. Perhaps the day is not too far off when there will be an aceredita- 
tion plan for graduate schools of orthodontics, and that will indeed be a great 


step in advance. 
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In Memoriam 


GEORGE M. RUSSELL 


HE following is a Resolution adopted by the Ninth District Dental Society 
of Memphis, Tenn., in regard to the passing of the late Dr. George M. 
Russell of Memphis, Tenn. 


Dr. George M. Russell, our brother and fellow practitioner, was taken 
from our midst by the Almighty Father on Feb. 7, 1951. 

Dr. Russell was a Montgomery Bell Academy and Vanderbilt University 
graduate and a member of the Delta Kappa Epsilon fraternity. He was a 
member of the Ninth District Dental Society, the American Dental Association, 
and the American Association of Orthodontists. 

WHEREAS, be it resolved that with the passing away of Dr. Russell the 
Dental Society and the people of Memphis have lost a valuable friend whose 
principles of service and fellowship will be forever cherished. 

Dr. Russell leaves three children, Mrs. George Maynard, Jr., and twins, 
Miss Kitty Russell and George Russell, his mother, Mrs. Charles F. Russell, 
Memphis, his brother, Dr. Charles F. Russell, Waco, Texas, and his grandson, 
George Maynard III. 

BE IT FURTHER RESOLVED, that a copy of these resolutions be placed 
in the minutes of the Ninth District Dental Society. 


Respectfully submitted, 

Ninth District Dental Society, 
JacoB PLEsorsky, President, 
ITARLAN GATES, Secretary. 
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Textbook of Orthodontia: By R. H. W. Strang. Third edition, Philadelphia, 
Lea & Febiger, 1950. 


Dr. Strang’s third edition presents material of the previous editions in : 
the light of present-day knowledge. This has been necessary in view of the 
rapid changes in orthodontic practice developed in recent years. 

Technical procedures included in the book deal only with the fabrication F 
and manipulation of the edgewise arch mechanism. Dr. Strang believes that, 
‘‘As far as efficiency, range of action and anchorage potentialities are con- 
cerned, the edgewise arch mechanism still surpasses all others and hence % 
is particularly adapted for the treatment of more complicated forms of ; 
malocclusion. ’”’ 

The chapters devoted to treatment of malocclusions follow the principles 
and procedures of Dr. Charles H. Tweed. Emphasis is placed on the facet 
that denture expansion is no longer generally considered an efficient method 
of treatment. The reader is reminded that recognition of the relationship an 
between teeth and their supporting basal bone must always be considered in : 
treatment planning. 

Many factors are mentioned and discussed as possible etiologic agents 
in malocclusion. Some might object to this part of the text since the author 
does not list the factors in any order of importance or seriousness but rather 
in the conventional method of being either congenital, inherited, or acquired. 
Combinations of many single factors are often found in a given malocclusion, 

and if we are not thorough in our analysis we are prone to give undue at- é 

. tention to something that is not of primary importance. * 
The chapters dealing with denture development and biologie considera- re 

tions are documented, and throughout the entire text references are given 

along with the text rather than as a footnote or at the end of the chapter. ' 
This book will be helpful to both the student and the practitioner. The oh 

principles advocated are based on sound clinical experience. For those not using 

the edgewise mechanism there is much information that will be valuable. 


Eugene West. 
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Abstracts Presented Before the Research Section of the American 
Association of Orthodontists, May 8, 1950 


A Cephalometric Study of the Growth of the Mandible in the Rat Following 
Condylectomy: By George S. Parker, D.D.S., Northwestern University. 


Study of what effect destruction of a growth center has on the growth of 
the mandible, unilateral condylectomy was performed as a group of fourteen 
rats and a period of growth allowed. During this period of growth cranial 
radiographs were taken at intervals using the J. R. Jarabak animal cephalom- 
eter. Lateral, anteroposterior, and occlusal views were taken. Following the 
period of growth the animal was sacrificed and measurements were taken on 
the dried mandible. The operated and unoperated halves of the mandible were 
compared to each other. The radiographic data were evaluated by comparing 
subsequent radiographs in the same animal. 

Table I gives the measurements taken on the dried mandibles and the mean 
values obtained for the difference between the right and left sides in the operated 
group and right and left sides of a group of ten unoperated animals. From 
these data it can be seen that the difference between the over-all length of the 
right and left sides is greater in the operated group than in the unoperated 
group, and that the difference between right and left sides in the unoperated 
group is very small. In the operated group the right, operated, side was less 
than the left, unoperated, side in thirteen out of the fourteen animals. The 
animal which showed the right side greater than the left side was an adult 
animal when operated and was allowed to grow only two weeks following the 
operation. From these data it was concluded that unilateral condylectomy re- 
sults in a retardation of anteroposterior growth of the mandible on the operated 
side. 


TABLE I, MEAN DIFFERENCE BETWEEN RIGHT AND LEFT SIDE 


OPERATED UNOPERATED 
MEASUREMENT* GROUP GROUP 
Over-all length of the mandible (from distal tip of 0.88 0.07 
angular process to the mesiosuperior border of 
the alveolus of the central incisor) 


Length of the anterior segment of the mandible 
(from the distal tip of the coronoid process to 
the mesiosuperior border of the alveolus of the 
central incisor ) 

Length of the posterior segment of the mandible 
(from the distal tip of the coronoid process to 
the distal tip of the angular process) 


Posterior height of the mandible (from the crest 
of the coronoid process to the inferior border 
of the angular process ) 


Anterior height of the mandible (from the mesio 0.02 0.00 
superior angle of the first molar to the inferior 
border of the mandible) 


*All measurements are given in mm. value indicates left measurement is less 
right measurement. 


For comparison the mandible was divided into two anterior segments and 
a posterior segment. The anterior segment is that portion of the mandible 
anterior to the tip of the coronoid process. The posterior segment is that por- 
tion of the mandible posterior to the tip of the coronoid process. From a com- 
parison of the length of the anterior segment of the mandible with the length 
of the posterior segment of the mandible, the relative area of greatest growth 
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can be obtained. The greatest difference between right and left sides occurred 
in the posterior segment (distal to the coronoid process) even though it is the 
shorter of the two segments in actual length. (See Table I.) Thus it seems 
that the greatest amount of growth of the mandible occurs in the area distal to 
the ecoronoid process. 

A comparison of posterior mandibular height in the operated and un- 
operated group of animals (Table I) reveals a greater difference has occurred 
in the operated group. The mean difference for the operated group is 0.45 mm. 
Thus it seems that the posterior height of the mandible was affected by the con- 
dylectomy. 

The data for the anterior height of the mandible did not give as clear a 
picture as those of the posterior height. Six out of the fourteen rats had man- 
dibles with the right side showing greater anterior height than the left side. 
Note also the very small difference between the operated and unoperated groups. 
(See Table I.) From these data it can only be concluded that the anterior 
height of the mandible and the condylectomy are not correlated with each other. 

The radiographie data were obtained by making both linear and angular 
measurements on tracings of the radiographs. In comparing linear measure- 
ments in subsequent radiographs of the same animal, it was frequently noted 
that a later dated radiograph gave a smaller reading than the earlier dated 
‘adiograph. Since this ‘‘shrinkage’’ has never been shown histologically the 
linear measurements were assumed to be erroneous data. This was probably 
due to the radiographic and tracing techniques employed. 

The angular measurements taken from the lateral radiographs were the 
angle formed by the mandibular plane and the sphenoidal plane (a plane 
established by the basisphenoid bone) and the angle formed by the occlusal 
plane and the sphenoidal plane. No correlation was found between either of 
these angles and unilateral condylectomy. In some instances the angle in- 
creased and in some instances the angle decreased. 

The data concerning the angular measurements taken on the anteroposterior 
radiographs indicated that the angle formed between the right and left planes 
of occlusion decreases following unilateral condylectomy. The angle between 
the plane of occlusion and the midsagittal plane decreases on the operated side 
and increases slightly on the unoperated side. 

From the oeelusal radiograph the angle of mandibular deviation was deter- 
mined. The data indicated that the mandible deviates or shifts toward the side 
of the operation following unilateral condylectomy. No correlation could be 
made between the amount of deviation and the growth interval following the 
condylectomy. 

CONCLUSIONS 

1. Unilateral condylectomy results in a retardation of anteroposterior 
growth of the mandible on the operated side. 

2. Most of the growth in length of the mandible occurs in the distal portion 
of the mandible (distal to the coronoid process). 

3. Vertical posterior growth of the mandible is inhibited on the operated 
side following unilateral condylectomy. 

4. There is no correlation between unilateral condylectomy and the anterior 
height of the mandible. 

5. There is no correlation between the cant of the occlusal plane and the 
cranial base (SS’ plane) following unilateral condylectomy. 

6. The angle of the right plane of occlusion to the left plane of occlusion, 
taken from the anteroposterior radiograph, seems to decrease following con- 
dylectomy. 
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Abstracts Presented Before the Research Section of the American 
Association of Orthodontists, May 8, 1950 


A Cephalometric Study of the Growth of the Mandible in the Rat Following 
Condylectomy: By George S. Parker, D.D.S., Northwestern University. 


Study of what effect destruction of a growth center has on the growth of 
the mandible, unilateral condylectomy was performed as a group of fourteen 
rats and a period of growth allowed. During this period of growth cranial 
radiographs were taken at intervals using the J. R. Jarabak animal cephalom- 
eter. Lateral, anteroposterior, and occlusal views were taken. Following the 
period of growth the animal was sacrificed and measurements were taken on 
the dried mandible. The operated and unoperated halves of the mandible were 
compared to each other. The radiographic data were evaluated by comparing 
subsequent radiographs in the same animal. 

Table I gives the measurements taken on the dried mandibles and the mean 
values obtained for the difference between the right and left sides in the operated 
group and right and left sides of a group of ten unoperated animals. From 
these data it can be seen that the difference between the over-all length of the 
right and left sides is greater in the operated group than in the unoperated 
group, and that the difference between right and left sides in the unoperated 
group is very small. In the operated group the right, operated, side was less 
than the left, unoperated, side in thirteen out of the fourteen animals. The 
animal which showed the right side greater than the left side was an adult 
animal when operated and was allowed to grow only two weeks following the 
operation. From these data it was concluded that unilateral condylectomy re- 
sults in a retardation of anteroposterior growth of the mandible on the operated 
side. 


TABLE I, MEAN DIFFERENCE BETWEEN RIGHT AND LEFT SIDE 
OPERATED UNOPERATED 
MEASUREMENT* GROUP GROUP 
Over-all length of the mandible (from distal tip of 0.88 0.07 
angular process to the mesiosuperior border of 
the alveolus of the central incisor) 


Length of the anterior segment of the mandible 
(from the distal tip of the coronoid process to 
the mesiosuperior border of the alveolus of the 
central incisor ) 

Length of the posterior segment of the mandible 
(from the distal tip of the coronoid process to 
the distal tip of the angular process) 

Posterior height of the mandible (from the crest 
of the coronoid process to the inferior border 
of the angular process) 

Anterior height of the mandible (from the mesio 0.02 0.00 
superior angle of the first molar to the inferior 
border of the mandible) 


*All measurements are given in mm. value indicates left measurement is less than 
right measurement. 


For comparison the mandible was divided into two anterior segments and 
a posterior segment. The anterior segment is that portion of the mandible 
anterior to the tip of the coronoid process. The posterior segment is that por- 
tion of the mandible posterior to the tip of the coronoid process. From a com- 
parison of the length of the anterior segment of the mandible with the length 
of the posterior segment of the mandible, the relative area of greatest growth 
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can be obtained. The greatest difference between right and left sides occurred 
in the posterior segment (distal to the coronoid process) even though it is the 
shorter of the two segments in actual length. (See Table I.) Thus it seems 
that the greatest amount of growth of the mandible oceurs in the area distal to 
the coronoid process. 

A comparison of posterior mandibular height in the operated and un- 
operated group of animals (Table I) reveals a greater difference has occurred 
in the operated group. The mean difference for the operated group is 0.45 mm. 
Thus it seems that the posterior height of the mandible was affected by the con- 
dylectomy. 

The data for the anterior height of the mandible did not give as clear a 
picture as those of the posterior height. Six out of the fourteen rats had man- 
dibles with the right side showing greater anterior height than the left side. 
Note also the very small difference between the operated and unoperated groups. 
(See Table I.) From these data it can only be concluded that the anterior 
height of the mandible and the condylectomy are not correlated with each other. 

The radiographic data were obtained by making both linear and angular 
measurements on tracings of the radiographs. In comparing linear measure- 
ments in subsequent radiographs of the same animal, it was frequently noted 
that a later dated radiograph gave a smaller reading than the earlier dated 
radiograph. Since this ‘‘shrinkage’’ has never been shown histologically the 
linear measurements were assumed to be erroneous data. This was probably 
due to the radiographic and tracing techniques employed. 

The angular measurements taken from the lateral radiographs were the 
angle formed by the mandibular plane and the sphenoidal plane (a plane 
established by the basisphenoid bone) and the angle formed by the occlusal 
plane and the sphenoidal plane. No correlation was found between either of 
these angles and unilateral condylectomy. In some instances the angle in- 
creased and in some instances the angle decreased. 

The data concerning the angular measurements taken on the anteroposterior 
radiographs indicated that the angle formed between the right and left planes 
of occlusion decreases following unilateral condylectomy. The angle between 
the plane of occlusion and the midsagittal plane decreases on the operated side 
and increases slightly on the unoperated side. 

From the occlusal radiograph the angle of mandibular deviation was deter- 
mined. The data indicated that the mandible deviates or shifts toward the side 
of the operation following unilateral condylectomy. No correlation could be 
made between the amount of deviation and the growth interval following the 
condylectomy. 

CONCLUSIONS 

1. Unilateral condylectomy results in a retardation of anteroposterior 
growth of the mandible on the operated side. 

2. Most of the growth in length of the mandible occurs in the distal portion 
of the mandible (distal to the coronoid process). 

3. Vertical posterior growth of the mandible is inhibited on the operated 
side following unilateral condylectomy. 

4. There is no correlation between unilateral condylectomy and the anterior 
height of the mandible. 

5. There is no correlation between the cant of the oeclusal plane and the 
cranial base (SS’ plane) following unilateral condylectomy. 

6. The angle of the right plane of occlusion to the left plane of occlusion, 
taken from the anteroposterior radiograph, seems to decrease following con- 
dylectomy. 
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7. The angle of the plane of occlusion, taken from the anteroposterior radio- 
graph, seems to decrease in relation to the midsagittal plane on the operated 
side and increases slightly on the unoperated side, following unilateral con- 
dylectomy. 

8. Unilateral condylectomy results in a deviation or shift of the mandible 
toward the side of the operation. 

9. The radiographic technique described in this study is not well adapted 
for use with very small animals, and for this reason linear measurements ob- 
tained by the radiographic technique described here are invalid. 


A Comparative Cephalometric Roentgenographic Study of Facial Pattern in 
Individuals With Malocclusion and With Excellent Occlusion of the 
Teeth: By G. H. Wern, D.D.S., M.S.D., Northwestern University. 


The literature is replete with attempts to evaluate the normal and to 
‘*pigeon hole,’’ as it were, the various types of malocclusions of the teeth. In 
1884, at the International Congress of Anthropologists in Frankfort, Germany, 
the ‘‘Frankfort Agreement’’ was ratified. Since this date, the Frankfort hori- 
zontal plane or eye-ear plane has often been used as one criterion in measuring 
or evaluating facial contours. 

Simon has said: ‘‘An exact agreement, or conformity of individual parts 
is out of the question, because every organism is the product of heredity (race) 
and adaptation (individuality), and the influences conditioned thereby permit 
of countless variations.’’ 

In 1931 Broadbent presented to the profession the method of using the 
Broadbent-Bolton cephalometer to make serial radiographic studies on living, 
growing individuals. Since this date, many investigations have been under- 
taken in an effort to evaluate the normal and abnormal dental occlusions. 

Krogman speaks of the ‘‘norm concept’’ as ‘‘the idea of rightness, of har- 
mony, of symmetry.’’ He calls the normal ‘‘the usual’’ and the abnormal ‘‘the 
deviation from the usual.’’ 

Tweed says that to him the normal, in all cases, is a straight-line type of 
profile with a flat dental area. He says: ‘‘My vision of the normal allows of 
no variation ; it seems a piece of precision machinery.”’ 

Wylie and Brodie both stress the point that all structures of the facial 
pattern vary greatly. 

Bjork was perhaps the first investigator, using cephalometric radiographs, 
who attempted to prove his method of scientific study. He checked his method 
and also the consistency and validity of the cranial base planes, notably Frank- 
fort horizontal plane, sella-nasion plane, and numerous measure points cur- 
rently being used. Downs, from his studies, says, ‘“‘Our own results would 
indicate an almost identical degree of stability in sella-nasion plane, Bolton 
plane, and Frankfort plane. The Frankfort plane cuts across the face and, 
hence, would be a’ more logical choice for a study of relationships, involving 
only the face.’’ He continues by saying that it is precisely these latter relation- 
ships that are of interest to the orthodontist. 

Buckley and Riedel, among others, have made recent radiographic studies 
of facial pattern. 

The present study attempted to re-evaluate the lateral facial pattern of 
persons presenting excellent occlusion and of other individuals displaying Class 
II, Division 1 and Class III malocelusion. Both children and adults were 
studied, using the Broadbent-Bolton cephalometer, and employing some points 
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previously used. In addition new measure points and planes were used, in con- 
junction with both linear and angular measurements, in an effort to determine 
the correlation and consistency (or lack of one or both) between the methods 
currently being used and the present method under study. 

In order to test the validity of using the most superior point on the pos- 
terior arch of the atlas as a new cephalometric landmark, the following was 
done: Four staff members of the Department of Orthodontics at Northwestern 
University Dental School were asked to take a lateral cephalometric roentgeno- 
gram, at different times, of the same patient, with the teeth in occlusion and the 
head positioned in the Frankfort horizontal plane. Three more patients were 
treated in like manner, using orthodontic graduate students and faculty mem- 
bers to operate the cephalometer. 

The radiographs were carefully traced and consistent results in the four 
test patients (sixteen tracings) established the validity of the superior surface 
of the posterior arch of the atlas as a terminus of a cranial base plane. 

The base plane was constructed from nasion tangent to the most superior 
surface of the posterior arch of the atlas. This plane has been referred to as 
‘““W-N Axis.’’ A line was then constructed through the denture area from 
nasion, forming an angle of 45° with the above axis. This line through the 
denture has been referred to as the ‘‘denture axis,’’ and all the linear measure- 
ments are perpendicular projections to this axis. 

The following materials were used in this study: 


1. The radiographs of 10 adults (both male and female), exhibiting ex- 
cellent occlusion of the teeth. The adults were all in the range of 20 to 30 years. 

2. The radiographs of 10 children (both male and female), aged 10 to 13 
vears, exhibiting excellent dental occlusion. 

3. The radiographs of 10 adults (both male and female), aged 20 to 30 
vears, presenting marked Class III (Angle) malocclusion of the teeth. 

4. The radiographs of 20 children (both male and female), aged 10 to 13 
years, presenting Class II, Division 1 (Angle) malocclusion of the teeth. 


The subjects with the excellent occlusion had facial profiles that seemed 
to be quite pleasing to the writer. 

The Class III and Class II, Division 1 cases had typical facial profiles for 
their respective type of malocclusion. 

The radiographs were carefully traced and measured. From the measure- 
ments for each group, the range, arithmetic mean, and standard deviation were 
tabulated. 

Twice as many Class II, Division 1 cases were used, as compared with the 
number of cases in the other three groups studied. This larger sampling sub- 
stantiates the results obtained from the class mentioned. 

In many of the measurements taken, the children readings had larger 
standard deviations, tending to show more variability or less stability for the 
particular angle measured. Attempts were made to interpret the value of each 
angular or linear measurement for the particular patient type, employing the 
arithmetic mean but using the standard deviation to determine the constancy 
and relative stability of the measure points and lines and angles. Keeping in 
mind the limitations of the value of comparing to a mean, normal physiognomic 
variation, and the small number of cases employed, the following conclusions 
are pertinent: 


1. The findings suggest that the NN’GoGN angle is largest in Class III 
adult cases. The angle is larger in normal-growth children than in normal- 


1 
‘4 
‘ 


Fal <>: 


BEST COPY AVAI 


312 ABSTRACTS AND REVIEWS 


growth adults, and is very nearly the same in normal-growth children and 
Class II, Division 1 (children) cases. There seems to be a , 2ater inclination 
of the inferior border of the mandible in Class III adult cases, as suown by the 
first three angular measurements studied. 

2. The mean for the angle 1-WN was found to be a plus or minus 90° in 
all types of cases studied. The incisor axial inclination was greater in Class 
III (adult) cases than in Class II, Division 1 (children) eases. Both children 
groups data resulted in high standard deviations, decreasing the diagnostic 
importance of this angle in the young groups. 

3. Class II, Division 1 (children) cases had a slightly smaller WNa angle 
(and, hence, a slightly less protrusive maxilla) than normal-growth children 
cases, 

4. Class II, Division 1 (children) cases had markedly smaller WNb angle 
readings than any of the other occlusion types studied. This observation tends 
to put the blame on the mandible in Class II, Division 1 (children) cases. The 
standard deviations (in all the groups) for WNa and WNb suggest a high de- 
gree of stability of these angles. 

5. In the normal-growth series, it was found that the apical base differences 
seem to be greater in the adult cases. Moreover, a slightly greater WNGn angle 
was found in the adult group. 

6. In all case types studied, angle WNS had fairly constant ranges. The 
means and ranges and standard deviations strongly indicate that ‘‘Wern’s 
axis’’ is quite stable, and perhaps markedly stable, when compared with the 
sella-nasion plane. 

7. WNFH again confirms the constancy of the ‘‘ Wern axis.’’ If the Frank- 
fort horizontal plane is a suitable plane to use, the WN plane must also be 
suitable; in addition, the anatomic landmarks of the latter are much more dis- 
cernible. The standard deviations verified this constancy. 

8. Linear measurements showed a direct correlation between point ‘‘b’’ 
and pogonion and between point ‘‘a’’ and the anterior nasal spine. 

9. The first permanent molars of children were found to be a greater dis- 
tance from line a-b than were the first permanent molars of adults. 

10. The 1-1 measurement indicates that an open-bite is a quite natural 
tendency in Class ITI adult cases. A greater overbite exists in Class II, Di- 
vision 1 than in normal-growth, or Class III eases. The standard deviations 
indicate the greatest instability of the maxillary and mandibular central in- 
cisors in Class III (adult) cases. The two normal-growth groups present re- 
markably similar and constant findings for this measurement. 

11. The 1-Gn and 1-ANS percentages of lower face height remain very 
constant for the various types of occlusions studied. 

12. The pereentage values of Go-NN’ and Gn-NN’ in the children groups 
point to the fact that much forward growth of the mandible is still anticipated, 
in comparison with the accomplished growth of the adult cases measured. 


A Cephalometric Radiographic Study of Facial Profile: By C. F. Zwisler, Jr., 
D.D.S., Northwestern University. 


In any study of facial profile the individual appreciation and evaluation 
of art add a variable that must be recognized as such. To date most classifica- 
tions of malocclusion of the teeth have been subjective in that we talk about 
normal occlusion, a relation of cusps to cusps, with no regard to the relation 
of the dentition to the rest of the skull. 
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An attempt “as made in this study to judge profiles as either good or poor 
from the soft ti-sue outline of the profile as recorded in lateral cephalometric 
radiographs with the teeth in occlusion. No effort was made to detect functional 
mandibular displacements. 

The classification of the sampling groups consisted of four divisions. Group 
I was composed of fifteen children with good profiles. Group II consisted of 
fifteen children with poor profiles. Group III had fifteen adults with good 
profiles, and Group IV had fifteen adults with poor profiles. 

In the past the objections to analyzing the profile or facial skeleton from a 
reference point within the cranial skeleton have been many and frequent. For 
this reason a reference point within the facial complex of the skull was sought. 
Pterygomaxillary fissure was chosen and the geometric center of the fissure was 
determined. 

To check the method developed ten exposures of different patients were 
made. However, the cassette was loaded with two x-ray films so that one ex- 
posure gave two identical radiographs. This investigator then arbitrarily 
labeled one radiograph ‘‘A’’ and the other ‘‘B.’’ The difference between the 
measurements as recorded for radiographs A and B was analyzed statistically. 
While this analysis tested the accuracy of this investigator, another attempt 
was made to check the accuracy of other investigators. Seven investigators 
made tracings from one cephalometric radiograph and their measurements were 
recorded and analyzed statistically. 

The methods developed showed that this investigator could locate the geo- 
metrie center of pterygomaxillary fissure and the center of sella tureica with 
the same degree of accuracy. Other investigators were very consistent in mak- 
ing linear measurements from either sella turcica or pterygomaxillary fissure ; 
however, in recording angular measurements sella turcica was decidedly better. 

From the data collected from the sampling groups some of the conclusions 
are as follows: 


1. There was a significant difference in the length of the maxilla in the 
children groups. Statistically the maxilla was significantly longer in the poor 
profiles of children. The same condition was not found within the adult groups. 

2. In only the good profile group of children could a significant correlation 
be ecaleulated between the length of the maxilla and mandible. 

3. In all four groups there was a significant correlation between the length 
of the lines PTM-a and PTM-b. 

4. The angle formed using the points a, PTM, and b was not significantly 
different within any of the profile groups or between the good profiles of adults 
and children. 

5. The angulation of the left maxillary central incisor was significantly 
different within the adult and children groups but not so between good profiles 
of adults and children. While in the poor profiles of children the angulation 
of the maxillary left central incisor was greater than in the good profile group 
of children, the opposite condition was found within the profile groups of adults. 


6. The angulation of the mandibular left central incisor to the PTM-b plane 
was significantly different within both adult and children groups. However, the 
angulation is greater in the poor profiles of children, and the reverse condition 
is found in the poor profiles of adults; that is, the angulation is less in the poor 
profiles of adults. Between the good profiles of the adults and children a sig- 
nificant difference in angulation could not be caleulated. 
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7. A significant correlation could not be caleulated between the angulation 
of the mandibular left central incisor (1-b-PTM) to the angle a-PTM-b within 
the adult and within the children profile groups. 

8. In the adult profile groups a significant correlation could not be caleu- 
lated between the angulation of the mandibular central incisor to the PTM-b 
line and the angle of the mandible. 

9. In the children groups the angulation of mandibular left central incisor 
to the Go-Gn plane was significantly different ; however, the same condition was 
not found within the adult groups. Between the adult and children good pro- 
file groups the difference was not significant. 

10. The angle of the mandible showed a significant difference within the 
adult groups and between the adult and children good profile groups. 

11. In the adult profile groups and between the good profile groups of 
adult and children the position of the mandible was different. Within the adult 
profile groups the mandible appeared to be positioned further distally in the 
poor profiles. 

12. Within the adult and within the children profile groups the length of 
the mandible was not significantly different. 
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Committees for the American Association of Orthodontists for the Year 
1950 and Until April, 1951 


BOARD OF DIRECTORS 


Joseph E. Johnson Joseph D, Eby Philip E. Adams One director 
Homer B. Robison Frederick R. Aldrich Leo M. Shanley from each 
Bernard G. De Vries Allan G. Brodie W. B. Stevenson Constituent 
George R. Moore Wendell L. Wylie EK. C. Lunsford Society 
Glenn F. Young M. Duke Edwards J. A. Salzmann 


COMMITTEES 
BUDGET INTERRELATIONS 

Glenn F. Young, °51, Chairman John W. Richmond, ’53, Chairman 
745 Fifth Ave. 1008 Huron Bldg. 
New York, N. Y. Kansas City, Kan. 
George H. Siersma, °52 E. C. Lunsford, "51 
1232 Republie Bldg. 2742 Biscayne Blvd. 
Denver, Colo. Miami, Fla. 

1414 Drummond St. 


636 Chureh St. Montreal, Quebec, Canada 


Evanston, Il. 
NECROLOGY 
James W. Ford, ’51, Chairman 
55 East Washington St. 
Chicago, Il. 
Brooks Bell, ’52 
4150 Mockingbird Lane 
Dallas, Texas 
Harry L. Keel, 
Nissen Bldg. 
Winston-Salem, N. C. 


PUBLICATION AND EDITORIAL BOARD 
Joseph D. Eby, 51, Chairman 
121 East 60th St. 

New York, N. Y. 

Silas I. Kloehn, °52 
515 Zuelke Bldg. 
Appleton, Wis. 

Earl E. Shepard, 53 
4500 Olive St. 

St. Louis, Mo. 

LAWS AND INFRACTIONS 
W. B. Stevenson, °51, Chairman 
Fisk Medical and Professional Bldg. 
Amarillo, Texas 

Columbus, Ohio Clyde O. Wells, °52 
Frank P. Bowyer, Jr., ’52 905 Montgomery Bldg. 
608 Medical Arts Bldg. Spartanburg, 8. C. 

Knoxville, Tenn. Ralph G. Bengston, °53 
G. Hewett Williams, ’53 25 East Washington St. 

1753 Broadway Chicago, Tl. 
Chicago, IIl. Holly Halderson, °54 

Medical Arts Bldg. 

Toronto, Ontario, Canada 
Allan G. Brodie, ’51, Chairman John R. MeCoy, 


PUBLIC RELATIONS 
Frederick R. Aldrich, °51, Chairman 
327 E. State St. 


EDUCATION 
55 
30 N. Michigan Ave. 3839 Wilshire Blvd. 
Chicago, Ill. 
L. B. Higley, 
705 S. Summitt St. MILITARY AFFAIRS 
Iowa City, Iowa E. C. Lunsford, ’55, Chairman 
Thomas D. Speidel, °53 2742 Biscayne Blvd. 
Univ. of Minnesota, Sch. of Dent. Miami, Fla. 
Minneapolis, Minn. Paul V. Reid, °51 
615 Medical Arts Bldg. 
Philadelphia, Pa. 
Wendell L. Wylie, 51, Chairman W. Robert MacConkey, ’52 
School of Dentistry, Univ. of Washington 14 Franklin St. 
Seattle, Wash. Rochester, N. Y. 
J. A. Salzmann, °52 Ernest T. Klein, °53 
654 Madison Ave. 632 Republic Bldg. 
New York, N. Y. Denver, Colo. 
Robert E. Moyers, 753 Marion A. Flesher, ’54 
University of Toronto, School of Dentistry Medical Arts Bldg. 
Toronto, Ontario, Canada = Oklahoma City, Okla. 


Los Angeles, Calif. 
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JUDICIAL COUNCIL 
M. Duke Edwards, ’51, Chairman 
120 Adams St. 
Montgomery 5, Ala. 
Walter S. Sargeant, 
807 Nicholas Bldg. 
Toledo, Ohio 
C. F. Stenson Dillon, °53 
1105 Taft Bldg. 
Hollywood, Calif. 
NOMENCLATURE 
Frank 8S. Cartwright, ’51, Chairman 
Henry Ford Hospital 
Detroit, Mich. 
Kyrle W. Preis, 
700 Cathedral St. 
Baltimore, Md. 
George B. Crozat, °53 
Maison Blanche Bldg. 
New Orleans, La. 


CONSTITUTION AND BY-LAWS 
Philip E. Adams, ’52, Chairman 
106 Marlborough St. 
Boston, Mass. 

Ernest N. Bach, 751 
305 Professional Bldg. 
Toledo, Ohio 
Oren A. Oliver, 753 
1915 Broadway 
Nashville, Tenn. 


RELIEF 
Leo M. Shanley, ’51, Chairman 
7800 Maryland Ave. 

St. Louis, Mo. 
Frederick T. West, 
760 Market St. 

San Francisco 2, Calif. 

L. T. Walsh, ’53 
Thatcher Bldg. 
Pueblo, Colo. 


AND NOTES 


PUBLIC HEALTH 
J. A. Salzmann, 755, Chairman 
654 Madison Ave. 
New York, N. Y. 
L. Bodine Higley, °51 
705 S. Summitt St. 
Iowa City, lowa 
Leigh C. Fairbank, ’52 
1726 Eye St., N. W. 
Washington, D. C. 
Herbert K. Cooper, ’53 
26 N. Lime St. 
Lancaster, Pa. 
B. Holly Broadbent, °54 
Keith Bldg. 
Cleveland, Ohio 


LIBRARIAN 
Richard A. Smith, °51 
636 Church St. 
Evanston, IIl. 


PROGRAM 
Clare K. Madden, Chairman 

22 Lafayette Place 
Greenwich, Conn. 
James W. Ford 

55 East Washington St. 

Chicago, Ill. 
Paul D. Lewis 
Stimson Bldg. 
Seattle, Wash. 


LOCAL ARRANGEMENTS 
John A. Atkinson, Chairman 
896 Starks Bldg. 
Louisville, Ky. 
Joseph L. Selden, Treasurer 
705 Heyburn Bldg. 
Louisville, Ky. 

R. Burke Coomer 
1210 Heyburn Bldg. 
Louisville, Ky. 
Wallace B. Standard 
546 Francis Bldg. 
Louisville, Ky. 


Southern Society of Orthodontists 


The meeting of the Southern Society of Orthodontists will be held at the Greenbrier 


Hotel, White Sulphur Springs, W. Va., July 


31, Aug. 1 and 2, 1951. 


Twenty-second General Meeting of the Pacific Coast Society of Orthodontists 


Again all past attendance records were shattered when two hundred eager and inquisitive 


orthodontists focused on San Francisco’s Palace Hotel on February 19, 20, and 21. 


After the usual meeting of the Board of Directors on the preceding Sunday, inde- 


fatigable, superefficient Secretary Fred West and staff started the registration at an early 


hour on Monday morning. President Stenson Dillon, in his eapable and inimitable style, 
) 


opened the meeting and the large audience was cordially weleomed by Dean Ernest Sloman of 


the College of Physicians and Surgeons. 
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President Dillon then read his address containing pertinent recommendations later re- 
ported upon by Ernest Johnson, Ben Reese, and William McGovern. 

The large group of new members admitted since our last meeting were eloquently 
addressed by Vernon Hunt in a stirring ‘‘Charge to New Members.’’ 

Guest essayist, Brooks Bell, of Dallas, Texas, then gave a comprehensive discussion of 
office procedure and management and patient-orthodontist relationship. This covered in- 
numerable details of great practical value. 

Past-President Sid Hoskin welcomed the large group of his fellow past-presidents at 
luncheon, after which we went into session for the afternoon program opened by M. R. Chip- 
man with an excellent presentation on removal of maxillary second molars in which he has 
had splendid results. Following this, Glen Foor, William Grenfell, and Robert Murray 
demonstrated by essay and clinic, ‘‘ Advanced Technique of the Edgewise Arch Mechanism.’’ 

Relaxation and gaiety were also engaged in when highly esteemed James D. McCoy was 
honored at a testimonial banquet described in complete detail on page 300 of this issue of 
the JOURNAL. 

Tuesday morning’s session opened with two essays: ‘‘The Direction and Distribution 
of Forces in the Universal Appliance,’’ By Thurman Hice, and ‘‘A New Approach in the 
Analysis and Plan of Treatment of Malocelusion in Mixed Dentitions,’’ by guest essayist 
Silas L. Kloehn of Appleton, Wis. Both were well delivered and showed evidence of much 
preparation. 

During luncheon, round-table discussions were held on such practical topies as spot 
grinding, extraoral anchorage, and retention ably managed by Kester Diment and Arnold 
Stoller. 

In the afternoon, Benjamin N. Tager, M.D., of Tueson, Ariz., discussed ‘‘ Endocrine 
found to be extremely interesting and followed by an unusual and 


Problems in Orthodontics’ 
revealing x-ray movie on ‘‘The Physiology of Incision, Mastication, and Deglutition’’ pre 
sented and narrated by Alton Moore. He then read an essay on ‘*‘The Evaluation of Ortho- 
dontic Treatment by Serial Cephalometric Headfilms’’ illustrated with interesting case 
histories. Don MacEwan closed the day’s session with a detailed and comprehensive essay 
on ‘*Adaptation of Labial Wires in Multibanded Techhiques’’ and illustrated with slides. 

Wednesday morning was devoted to group and general clinics demonstrating innumerable 
aspects of appliance construction in various techniques, as well as helpful hints and proce 
dures valuable to all. 

In the afternoon, Jess Linn, in an illustrated essay, reviewed in splendid style the work 
of Broadbent and Brodie on ‘‘Anterior Mandibular Growth.’’ This was followed by 
University of California’s Wendell Wylie who discussed ‘‘ Present-Day Trends in Orthodontic 
Edueation’’ which was very enlightening. 

The regular business meeting was then held with Reuben L. Blake taking over the gavel 
from outgoing President Stenson Dillon after a very successful administration well handled. 
Unanimously elected as President-Elect was Arnold Stoller whom we all know will make an 
excellent president two years hence. David England was elected to the Vice-Presidency with 
the re-election of the very worthy Fred West as Secretary. 

This closed our Twenty-second General Meeting with the new officers adjourning to the 
hotel suite for a meeting of the Board of Directors to consider various problems for the 
coming term. 

Thus ended another happy reunion of our Pacific Coast fellows in a meeting declared 
by all as one of the finest ever held both in scientific material and spirit of good fellowship, 


with pleasant anticipation for our next get-together in 1953. 


Reuben L. Blake. 


Rocky Mountain Society of Orthodontists 


The Rocky Mountain Society of Orthodontists held a meeting in Denver, Colo., on 


28, 1951, from 9 to 12 a.M. The program committee was composed of C. E. Burson, 
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Chairman, J. L. Carman, and G. H. Siersma. The committee asked each member of the 
society to bring a gadget or idea helpful in their practice to be presented at the meeting. 
The following members participated: C. L. Benight, D. V. Benkendorf, H. V. Banks, A. B. 
Brusse, C. E. Burson, J. L. Carman, O. H. Devitt, T. A. Gardner, W. R. Humphrey, E. T. Klein, 
and G. H. Siersma. 

The clinical portion of the meeting was followed by a business session. 

Attending from Denver were: H. V. Banks, C. L. Benight, D. V. Benkendorf, A. B. 
3russe, C. E. Burson, J. L. Carman, O. H. Devitt, T. A. Gardner, R. L. Gray, W. R. Humphrey, 
E. T. Klein, E. 8S. Linderholm, and G. H. Siersma. From out of town were: K. R. Johnson, 
of Colorado Springs, and A. A. Battiste, of Pueblo. Guests were: H. L. Wilson and H. I. 
Lerner, both of Denver. 


College of Dentistry, Ohio State University 
The College of Dentistry Building was put into full operation in January as the first 
unit to be completed in the new Ohio Health Center which includes also a 600-bed University 
Hospital, a Tuberculosis Hospital to be administered by the State Health Department, and a 
Mental Receiving Hospital of the State Welfare Department. 


> The new College of Dentistry of the Ohio State University. The dedication ceremonies 
will take place on May 14 and 15. 


The Post-College Assembly on Monday, May 14, will include presentation of scientific 
essays by outstanding clinicians and members of the Ohio State faculty and will take place in 
the auditorium of the State Archaeological Museum, on the campus. 

U. 8. Senator Lester Hunt, a Wyoming dentist, will be the keynote speaker at an alumni 
banquet the evening of May 14 at the Neil House. 

Formal dedicatory ceremonies for the modern, three-story dentistry building and the 
other Health Center structures will take place Tuesday morning, May 15, in the Health 
Center Quadrangle. 

During the first month of operation in its new building, the College’s dental clinic 
admitted 1,000 patients. Treatment is given in 120 separate cubicles, each a fully equipped 
dental office, on the first and second floors of the building, which has continuous windows on 
the south side of the clinic area. 

The Orthodontic Department of this institution is located on the third floor. The Clinic 
includes a Broadbent-Bolton cephalometer and complete diagnostic aids. 
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Denver Summer Seminar 


The Denver Summer Seminar will be held this year August 5 through 10, at the Park 
Lane Hotel, Denver, Colo. 
Wilton M. Krogman, Ph.D., professor of Physical Anthropology in the Graduate School 


of Medicine, University of Pennsylvania, will be discussion leader on the following subjects: 


l. Principles of physical growth and development. 
2. The establishment of norms or standards of physical growth and development. 


3. The growth of head and face, as related to dental development. 


Dr. J. A. Salzmann, of New York City, will relate his subject to Dr. Krogman’s and 


lead discussion periods on ‘‘ Basic Principles Related to Diagnosis and Treatment Planning 


Without Regard to any Particular ‘System of Appliances.’ ’’ 
Henry Glupker, B.S., D.D.8., of Chicago, will be a discussion leader on ‘‘The Dental 


Rehabilitation of Patients having Extreme Intraoral Deformities and Deficiencies (Patient 


Examination and the Making of Imprints 


Notes of Interest 


announces the association of Alfred T. Baum, D.D.S., 
severly Hills. 


Lawrence Furstman, D.D.S., 
M.S.D., for the practice of orthodontics at 300 South Beverly Drive, 

Eleanor Mary Hallman, D.D.S., announces the opening of her new office at 32 North 
Queen St., York, Pa., practice limited to orthodontics. 

John E, Holland, D.D.S., M.S., announces the opening of his office at 312 Humboldt 
Bldg., St. Louis 3, Mo., practice limited to dentistry for children. 

Dr. Benjamin Rubin wishes to announce the opening of his office at 550 Cookman Ave., 
Asbury Park, N. J., practice limited to orthodontics. 

Joseph R. Valinoti, Jr., D.D.S., announces the opening of his office for the exclusive 


practice of orthodontics at Manhasset Medical Center, Manhasset, N. Y. 
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OFFICERS OF ORTHODONTIC SOCIETIES 


The AMERICAN JOURNAL OF ORTHODONTICS is the official publication of the American 
Association of Orthodontists and the following component societies, The editorial board of 
the AMERICAN JOURNAL OF ORTHODONTICS is composed of a representative of each one of the 
component societies of the American Association of Orthodontists. 


American Association of Orthodontists 


President, Joseph E. Johnson. a . Starks Bldg., Louisville, Ky. 
President-Elect, Bernard G. deVries. Medical Arts Bldg., Minneapolis, Minn. 
Vice-President, Homer B. Robison Rorabaugh-Wiley Bldg., Hutchinson, Kan. 
Secretary-Treasurer, George R. Moore. ~ Box 8, Ann Arbor, Mich. 


Central Section of the American Association of Orthodontists 


President, P, M. Dunn - ~ ~ ~ ~ ~ ~ Medical Arts Bldg., Minneapolis, Minn. 
Secretary-Treasurer, Earl E. Shepard 4500 Olive St., St. Louis, Mo. 


Great Lakes Society of Orthodontists 


President, Richard E, Barnes - - - - 638 Keith Bldg., Cleveland, Ohio 
Seoretary-Treasurer, Carl R. Anderson 402 Loraine Bldg., Grand Rapids, Mich. 


Northeastern Society of Orthodontists 


President, Paul Hoffman 1835 Eye St., N.W., Washington, D. ¢ 
Secretary-Treasurer, Oscar 35 W. 8lst St., New York, N. Y. 


Pacific Coast Society of Orthodontists 


President, Reuben L. Blake —  — _ . . . 240 Stockton St., San Francisco, Calif. 
Secretary-Treasurer, Frederick T. West _. .~ .~ =~ 760 Market St., San Francisco, Calif. 


Rocky Mountain Society of Orthodontists 


President, Ernest T. Klein - - - - - - = = 632 Republic Bldg., Denver, Colo. 
Vice-President, Curtis E. Burson - - - - - - - 1232 Republic Bldg., Denver, Colo. 
Secretary-Treasurer, Don V. Benkendorf -~ - - - 932 Metropolitan Bldg., Denver, Colo. 


Southern Society of Orthodontists 


President, William H. Lewis ~ -~ - - - . - Medical Arts Bldg., Petersburg, Va. 
Secretary-Treasurer, Frank P. Bowyer - - - - - Medical Arts Bldg., Knoxville, Tenn. 


Southwestern Society of Orthodontists 


President, Walter Lipscomb - - - - - - - - ~- Medical Arts Bldg., Houston, Texas 
Secretary-Treasurer, Marion A. Flesher .~ - - Medical Arts Bldg., Oklahoma City, Okla. 


American Board of Orthodontics 


President, Joseph D. Eb ee ee - - - 121 E. 60th St., New York, N. Y. 
Vice- President, Stephen Gi Hopkins ™ - 1726 Eye St., N. W., Washington, D. C. 
Secretary, C. Edward Martinek _ - - - 661 Fisher Bldg., Detroit, Mich. 
Treasurer, Reuben E. Olson. - - - - - 712 Bitting Bldg., Wichita, Kan. 
Raymond L, Webster - - 133 Waterman St., Providence, R. I. 
Leuman M. Waugh - - - 931 Fifth Ave., New York, N. Y. 
Ernest L. Johnson . - - - 450 Sutter St., San Francisco, Calif. 
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